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ABSTRACT 
Since the 1990s, China has experienced rapid urbanisation, shifting a massive amount of 
the rural population into cities. Such urbanisation not only boosts urban economies but 
also has the potential to enhance people’s living conditions. Urban housing, as a hot 
social-economic topic, has been discussed and analysed by many scholars. Due to a 
process of rapid urbanisation, housing demand in Chinese cities has experienced 
tremendous growth, in order the meet people’s housing requirements, especially after the 
national housing reform in the 1990s. Due to this increasing housing demand, the existing 
housing stock and new housing constructions have resulted in increasing housing 
densities and intensive urban land-uses, in turn leading to housing densification in large 
cities.  
Shenyang, as the largest city in the northeast of China, has a total population of over 8 
million people; with an urban population of 6 million; this is an ongoing and increasing 
trend. This magnitude of population places pressure on urban issues, and housing is 
considered to be the most influenced section. The new housing constructions being built 
to fulfil the increasing demand for houses in Shenyang, along with existing housing stocks, 
have resulted in a high-density urban form. Considering the Shenyang Urban Overall 
Development Proposed Plan 2011-2020, the city aims to position itself as not only an 
economic and financial centre but also an integrated transportation and information hub 
for the northeast of China. The plan also seeks to limit the residential land-use inside the 
urban core. This situation, with increasing urbanisation, will intensify specific housing 
issues, such as high housing demand, increasing housing prices and excessive high-
density living. With those concerns in mind, this thesis aims to research and discuss these 
urban issues in Shenyang, focusing on rapid urbanisation, housing demand, and housing 
densification. 
Based on empirical urbanisation models, the thesis confirms the significance of economic 
factors and housing investment to urbanisation. With a further discussion on migration, 
the thesis explains that Shenyang’s urbanisation is not only a simply spontaneous action 
of rural-urban migration but also acutely shaped by political behaviour. The thesis also 
explains that Shenyang has abilities and advantages to attract even more migrants. 
Focusing on housing investment, the thesis analyses different sources of investment and 
highlights the importance of the role of state-owned enterprises (SOEs) in existing and 
future housing development.  
Using housing demand models, it is concluded that housing in Shenyang is still a life 
necessity rather than investment goods for people. The income discussion shows the 
transformation of people’s notions on housing from the old welfare housing provision to 
house purchasing, implying the significance of the Housing Provident Fund (HPF) system. 
The housing price discussion explains the effects of the housing reform on housing prices 
and housing transactions, and it highlights migration as the main source of population 
growth, leading to increased housing demand and prices. The demographic analysis 
shows that household size has an influential impact on Shenyang’s housing demand and 
that increasing marriage competition leads to a demand for housing for families with sons 
and newly married couples. The thesis also analyses commuting costs and residential 
expenditures, which help to explain people’s preference to settle further away from the 
city centre and people’s notions about residential expenditures at different stages of 
housing development.  
Based on different levels of spatial aggregation, the thesis investigates the housing 
densities for Shenyang. It is concluded that urban housing preferences are for high 
buildings and that housing densification occurs in both urban and suburban areas. Due to 
limited residential land, massive high-rise building projects are inevitable in Shenyang. 
The thesis also discusses housing vacancy, which has resulted in either massive new 
housing constructions and housing stock hoarding or increasing housing prices and the 
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1.1. Research background 
Urbanisation is currently a widely discussed topic in the field of urban development 
throughout the world, and it refers to the population shift from rural to urban areas and 
the gradual increase in the urban population in a given area (Spence et al., 2008, 
Williamson, 1988, McCarthy and Knox, 2005).  Urbanisation is described as a two-way 
process that does not just involve movements from villages to cities and changes from 
agricultural occupations to business, trade and services, but also changes in the attitudes 
and behaviour patterns of migrants (Tisdale, 1942, Anderson, 1964, Dijkstra and Poelman, 
2014). Nowadays, urbanisation has been understood and discussed in terms of concepts 
other than just population; it has been studied in a range of disciplines, such as urban 
planning, geography, sociology, urban economics, etc. (Gries and Grundmann, 2018, 
Dong, 2001, Zhang, 2002, Song and Zhang, 2002, Drakakis-Smith, 2012, Bertinelli and 
Strobl, 2007).  
In the 20th century, most western countries entered a period of high levels of urbanisation 
(Satterthwaite, 2005). By the end of the 20th century, the urbanisation rates in the EU and 
North America were 72 percent and 79 percent, respectively, some of the highest 
urbanisation rates in the world (United Nations, 2018).  
In the 21st century, the main protagonists of urbanisation include a large number of 
developing countries, especially China, as the biggest developing country with the largest 
population and the second-largest economy in the world (Song and Zhang, 2002, Zhang, 
2002, Shen, 2006). According to the United Nations (2018), China’s urbanisation rate 
was only 16 percent in 1960 and it had reached 36 percent by the end of the 20th century. 
By the end of 2017, China’s urbanisation rate stood at 58 percent, a significant increase, 
but there is still a large gap between China and developed countries (United Nations, 
2018). The United Nations (2018) estimates that the global urban population will reach 
6.68 billion in 2050, and China’s urban population is expected to increase by 0.25 billion 
by that time. Compared to other urbanised countries, the noticeable urbanisation in China 
is not only a reflection of a large increase in the population size, but of a large scale 
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migration from rural to urban areas under the household registration (hukou) system1 
(Huang et al., 2014). This urbanisation is primarily due to changes in the criteria for town 
establishment. The criteria promote the development of small cities and towns, while 
making a great effort to avoid the issues associated with massive urban centres in other 
developing countries, such as unemployment and disease (Ebanks and Cheng, 1990). 
Furthermore, the hukou system does not only ensure people with the hukou status enjoy 
relevant social welfare, but also plays an essential role on regulating population 
distribution with respect to urban areas. Due to its impacts on population distribution, 
especially directing migration from rural to urban areas and controlling migration at 
appropriate levels, it is considered to be a standard to measure urbanisation progress 
(Chan and Zhang, 1999). 
Housing is an inevitable key topic when discussing urbanisation because it is not only an 
essential urban element but also a basic living requirement for human beings (Drakakis-
Smith, 2012, Dong, 2001, Wu, 2001, Yao et al., 2014). Meanwhile, as a unique 
consumption good with long-time durability and spatial fixity, housing is much more 
expensive than most other commodities, and purchasers typically take much longer to 
decide to purchase a house than they do with other goods (Mayo, 1981, Megbolugbe and 
Marks, 1991). Rapid urbanisation triggers huge migrations into cities, and this migration 
and the natural growth of the population result in an increase in housing demand (Dong, 
2001). To some extent, the potential of the housing market in a city depends mainly on 
its level of urbanisation and type of urbanisation.  
After the housing reform in the 1990s, China’s housing market entered a new boost period. 
Housing demand, driven by rapid urbanisation and economic growth, is rising fast, 
particularly in some large cities (Chen et al., 2011b, Chen et al., 2011a, Wang and Murie, 
 
1 The hukou system is a household registration system applied in mainland of China. Due to its connections 
to social welfare programmes provided by the government, people with different hukou status (often 
identified as rural hukou status and urban hukou status) enjoy different benefits, such as retirement pension, 
education, health care, etc. In detail, the hukou system was started in 1958 and was considered as a tool to 
control rural-urban migration. According to its regulation, all households were tied to a particular place and 
divided into agricultural (rural) or non-agricultural (urban) categories, and each person was assigned either 
rural or urban hukou status. Population mobility at the beginning stage of the hukou system was strictly 
controlled. After 1978, due to the opening-up, rural people have gradually been allowed to work and reside 
in urban areas, in order to meet labour force requirement of economic development. The liberalisation of 
such population movements has been carried out gradually by the government. During this period, 
migration control with the hukou system linked with national urban development strategy. In the 21st 
century, the hukou system has become less rigid for migrants, helping local governments to attract sufficient 
labours for their urban development, meanwhile it also helps to control excessively massive migrants 
moving to cities.  
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2000). Meanwhile, higher living costs, especially higher house prices, mean that there is 
a mismatch between house prices and people’s incomes. In some cities, housing shortages 
have caused an escalation of housing prices, which leads to an imbalance between 
demand and supply (Arkaraprasertkul, 2012). Also, housing shortages can result in social 
issues, for example homelessness. According to the first Chinese national housing census 
in 1985, 3.2 percent of urban households were homeless and 12.8 percent of urban 
households were overcrowded (Shaw, 1997). In 2006, a national survey by the National 
Working Committee on Women and Children showed that there were at least 1 million 
vagrant and begging minors without a home in China (Kennett and Mizuuchi, 2010). To 
meet this increasing housing demand, and in pursuit of large profits due to the increasing 
house prices, more developers have jumped into the housing market making massive 
investments, which has resulted in over-development of housing in some areas. After ten 
years of rapid construction, housing stocks in some cities have been hoarded, and the new 
imbalance is now that housing supply exceeds demand (Chen et al., 2011a).  
China’s rapid economic growth has also strongly influenced the reconfiguration of urban 
space and marketed-oriented land development, which has densified the inner-city areas 
and expanded the urban network to its outer and undeveloped parts (Wu, 2001). Through 
this process, many large cities have experienced densification 2  and expansion 
simultaneously, particularly in the spatial allocation of housing, due to the limited 
residential land supply in inner-urban areas (Arkaraprasertkul, 2012). Such densification 
and expansion can be reflected in the changes of housing densities, which the terms are 
named as housing densification and expansion (Broitman and Koomen, 2015). These two 
processes are also related to residential land provision, which is another essential element 
for housing development, because of the spatial fixity of housing.  
Furthermore, compared to some western countries such as the UK (Bramley and Power, 
2009, Dempsey et al., 2012, Department of the Environment Transport and the Regions, 
1998), Denmark and Sweden (Bamford, 2009) and The Netherlands (Broitman and 
Koomen, 2015), which have considerable proportions of single-family housing and use  
the number of housing dwellings per land area as a unit for measuring densities, building 
 
2 Densification is proposed as a solution to a compact urban form in dispersed growing cities in the field of 
urban policies. Housing densification is defined as a transformative process indicated by maximum land 
use and high-rise, multi-family housing, encouraged by the housing shortage and accelerated by the land 
supply restrictions.  
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coverage ratio (BCR) and floor area ratio (FAR) are commonly used in China, because 
medium-rise or high-rise buildings are widely used for higher population densities in 
urban areas (Wu and Li, 2010, Pan et al., 2008, Ng, 2009, Pont and Haupt, 2010). This 
thesis will apply these items to demonstrate the housing densities for the case-study area. 
 
1.2. Research area and research motivations 
As is now well known, China has become one of the fastest developing countries across 
the world (Qianqian, 2011, Chen et al., 2014). Despite the influence of the Asian Financial 
Crisis in 1997 and the Global Financial Crisis in 2007, China’s economy has still 
maintained a high speed of growth. From Figure 1.1, during the Asian Financial Crisis 
and the Global Financial Crisis, we can see that China’s Gross Domestic Product (GDP) 
growth rate stayed at around a remarkable 8 percent. After the crisis, China’s economy 
recovered gradually with an increasing GDP growth rate (Lardy and Subramanian, 2011).  
 
 
Figure 1.1 GDP growth rate in China from 1991 to 2010 














The housing market is considered to be not only a significant industry in relation to the 
entire economic system but also a barometer for the economy (Brady, 1967, Wu, 2001, 
Huang, 2004). Since the housing reform in the 1990s, China’s housing market has been 
experiencing a rapid development (Wang and Murie, 1999, Wang and Murie, 1996). After 
2000, China experienced a rapid increase in urbanisation that provoked massive demand 
for new houses, and was considered by many as a great developing opportunity for the 
Chinese housing market (Yao et al., 2014). Meanwhile, supported by policies of land, 
finance and local governments, the high returns of housing development attracted massive 
amounts of investment from different sources, such as domestic investment, investment 
from Hong Kong, Macao and Taiwan, and foreign direct investment (Chen and Zhu, 
2008).  
The rapid housing development in China has benefited from the implementation of the 
opening-up policy (Wu, 2001, Harvey, 2005). In the decades since the opening-up of the 
economy, both fast economic growth and a rapid increase in personal disposable income 
have stimulated people’s desire to purchase a house. As a result, housing now accounts 
for important personal wealth (Yi and Huang, 2014).  
Due to the rapid urbanisation, especially in the large Chinese cities, a large number of 
migrant workers decided to reside in urban areas. This led to considerable housing 
demand, with a subsequent dramatic increase in housing prices and housing purchases 
(Zheng and Liu, 2005, Li, 2005b, Chow and Niu, 2015). Meanwhile, during the same 
period, most other countries’ housing markets experienced economic depression, while 
the housing market in China sustained growth (Zhang, 2014b). Besides this rapid 
development, other features of Chinese housing development are attracting attention. The 
super-fast rise in housing prices in some cities has exceeded most people’s affordability, 
even though personal disposal income has increased steadily (Wang et al., 2017). Many 
cities have over-developed their housing, not only imposing higher densities on the urban 
areas but also expanding too far into suburban and rural areas (Yao et al., 2014). 
Consequently, besides the over-high housing prices, other issues related to the rapid 
housing development have emerged, such as the impact of high-density living on the 
environment (Yeh, 2011), imbalanced land supply for residential land-use and other 
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functional land-uses (Long et al., 2014), housing vacancy and even ghost cities3 due to 
the imbalance in the demand and supply of housing (Chi et al., 2015). Therefore, Chinese 
housing topics and issues related to housing have attracted and intrigued scholars to 
investigate further. 
In 2010, the State Council of China approved plans to allow Shenyang and eight nearby 
cities to establish a comprehensive reform pilot zone4, named the Shenyang Economic 
Zone (Han et al., 2011). This zone covers 75,000 km2, with a population of 23.6 million 
and an average urbanisation rate of 65 percent. The zone, as the core area representative 
of the old industrial base in the northeast of China, is an integration of resource-based 
cities and industrial cities. Its industrial system mainly comprises machinery, metallurgy, 
petrochemical, coal, electricity and building materials, and it is the earliest and largest 
industrial base in China, with complete equipment manufacturing and a raw material 
industry.  
Shenyang is the central city of Shenyang Economic Zone and the largest city in the 
northeast of China. As the capital city of Liaoning Province with hundreds of years of 
history, Shenyang used to be a key industrial base in the last century, and now it has 
developed into an economic and cultural centre, with 8 million total population and 
12,860 km2 of land. Since the opening-up of the Chinese economy, due to its geographic 
location and the leading role of its economy in both Liaoning Province and the northeast 
of China, Shenyang has attracted massive investment in its urban development. This has 
been accompanied by a considerable number of migrants moving into the city, which has 
boosted its urbanisation to an unprecedented level (Shenyang Statistical Bureau, 2015).  
According to Shenyang Urban Overall Development Proposed Plan 2011-20205, the 
urban population is estimated to reach 7.25 million by 2020, with 2 million growth 
 
3 A ghost city or ghost town refers to an abandoned city or town that usually contains substantial visible 
remaining buildings and infrastructure. In the Chinese housing context, ghost cities refer to those cities that 
have been over-developed on housing programmes with high housing vacancy rates, for example, 
Kangbashi District in Ordos and Yujiapu Financial District in Tianjin. The reason for being a ghost city is 
over-estimating housing demand and insufficient purchasing power for housing.  
4 The comprehensive reform pilot zone is a new type of economic zone launched by China’s government, 
compared to the special economic zones built in the 1980s. The purpose of launching this comprehensive 
reform pilot zone is to promote local economic and social development, which complies with the trend of 
economic globalisation and regional economic integration. 
5 Shenyang Urban Overall Development Proposed Plan 2011-2020 is a master plan for the period between 
2011 and 2020, formulated by the urban and rural planning office of Shenyang Municipal Government, 
approved by the State Council.   
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compared to 5.28 million at the end of 2014. The urbanisation rate is estimated to reach 
87.5 percent. This huge population increase indicates rapid urbanisation, and the 
urbanisation level will reach a historically high level. Mills et al. (1986) indicated that 
urbanisation has accompanied economic development in both developed and developing 
countries, and it has occurred because of massive shifts of labour and capital from 
predominantly rural to predominantly urban activities in the course of economic 
development. Drakakis-Smith (2012) indicated that migration to cities is another big 
cause of urbanisation, apart from the natural growth of the population, and rural migrants 
have increasingly moved towards the towns and cities within their own areas. He also 
indicated that large cities can be more attractive to migrants than medium and small cities, 
because they have economies of scale and can provide more living resources and job 
opportunities. Many scholars have used economic indices and functional forms to 
estimate the relationships between urbanisation and economic development, such as Mills 
(1972), Mills et al. (1986), Henderson (2000), Zhang (2002) and Annez and Buckley 
(2009). Furthermore, as the hukou system works on directing migration from rural to 
urban areas and controlling migration at appropriate levels, it brings a research motivation 
on researching the hukou system on Shenyang’s urbanisation. Based on the above 
statements, the first motivation of this thesis is to research Shenyang’s urbanisation with 
economic factors and contributions of Shenyang’s migration to the urbanisation with the 
hukou system. In order to build a research connection between urbanisation and housing, 
this thesis will also test the influence of housing investment on urbanisation.    
Because rapid urbanisation causes a massive population in cities, housing demand 
increases correspondingly (Malpass, 1986). Also, housing is a special consumer good that 
can be explained by the consumption theories that mainly focus on people’s income and 
market prices (Megbolugbe and Marks, 1991). Apart from housing prices and income, 
housing demand has been related to demographic factors (Berson and Berson, 1997) and 
locational factors (Alonso, 1964, Quigley, 1976). Furthermore, the Shenyang Urban 
Overall Development Proposed Plan 2011-2020 aims to achieve 35m2 per capita, and this 
target considers not only migrants moving into the city but also the existing residential 
population in the urban cores transferring to the suburban areas. Thus, the second research 
motivation arises from how the increasing urban population has influenced the housing 
demand in Shenyang and how the different factors mentioned above have influenced this 
housing demand.  
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According to Somerville (1999), and DiPasquale and Wheaton (1994), increasing housing 
demand results in new housing construction. Assuming that urban land is constant or 
changes only slightly, this new housing constructions causes housing density to change. 
As a consequence, housing densification occurs in urban areas, and this will extend to 
suburban areas as housing expansion (Loibl and Toetzer, 2003, Broitman and Koomen, 
2015). According to the Shenyang Urban Overall Development Proposed Plan 2011-
2020, apart from the individual housing space target, housing development also includes: 
adjusting the layout of residential land-use; controlling the residential land expansion 
within the urban cores; and accelerating new housing construction in the suburban areas. 
These tasks aim to balance the housing distribution in both the urban cores and suburban 
areas, in order to control the over-high housing densities and relieve the pressure on 
residential land in urban cores. Thus, the third research motivation comes from the 
housing densification and expansion caused by the massive new housing constructions in 
both the urban cores and suburban areas. 
 
1.3. Research questions and objectives  
Based on the introduction of the research area and the three research motivations briefly 
discussed above, the research questions have been formed. First, what is the current 
situation with regard to Shenyang’s urbanisation? Does the urbanisation progress match 
the target set in the Shenyang Urban Overall Development Proposed Plan 2011-2020? 
What factors significantly influence urbanisation? Second, considering the rapid 
urbanisation, what is the situation with regard to housing demand for residents in 
Shenyang? What factors drive the housing demand, and how do they drive it? Third, 
considering the massive housing construction that occurs each year, what are the housing 
densities in the urban and suburban areas? Is Shenyang becoming more compact in the 
urban core area, or are new housing constructions balanced in each urban and suburban 
district?  
Based on the questions above, in sum the thesis aims to investigate each topic: 
urbanisation and housing; housing demand; and housing densification, for the city of 
Shenyang. Meanwhile, another research purpose for this thesis is to investigate the status 
and level of success of urbanisation and housing development in Shenyang, based on the 
target set in the Shenyang Urban Overall Development Proposed Plan 2011-2020.  
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According to the motivations and questions above, the thesis will build a reasonable and 
logical connection between urbanisation, housing demand and housing densification, as 
follows: the increasing urban population leads to rapid urbanisation (Drakakis-Smith, 
2012), and this rapid urbanisation triggers a rise in housing demand (Malpass, 1986); the 
increasing housing demand attracts more investment into the housing market, which 
results in massive new housing construction (Topel and Rosen, 1988, Green, 1997, Chen 
et al., 2011b, Chen et al., 2011a). The consequence of the new housing constructions is a 
change in housing densities, which will take place in both the central urban areas and 
outside suburban areas (Loibl and Toetzer, 2003, Broitman and Koomen, 2015).  
Furthermore, urbanisation is a consequence of economic development, which can be 
understood and explained by urban economics (Mills et al., 1986, Zhang, 2002, 
Henderson, 2003, Davis and Henderson, 2003). The essence of urbanisation is a massive 
shift of labour and other inputs from rural to urban areas, and the shift can be explained 
by the relationship between the demand and supply of urban economics (Mills et al., 
1986). In urban economics, GDP per capita and labour force share are the two main 
factors that influence urbanisation (Mills et al., 1986, Zhang, 2002, Henderson, 2003). 
Also, in order to build a connection between urbanisation and housing, this thesis 
introduce housing investment as an important variable in the model to test whether it is 
significant to urbanisation. Thus, for Shenyang’s urbanisation, a main purpose is to 
research how those urban economic factors drive urbanisation.  
Based on neoclassical consumption theory, housing demand is determined by consumers’ 
income, market prices and consumers’ preferences (Megbolugbe and Marks, 1991). 
Income can influence housing demand because it is the main monetary source for 
homebuyers (Megbolugbe and Marks, 1991). Fluctuations in housing prices reflect the 
situation of demand and supply in housing markets (Fair, 1972, Glaeser et al., 2005, Chow 
and Niu, 2015). In housing research, the elasticities of income and price show how 
sensitively they respond to housing demand. In addition, demographic factors such as 
population and household size have also been proven to influence housing demand 
(Mulder, 2006, Mayo, 1981). Thus, researching how these factors drive Shenyang’s 
housing demand is another purpose of this thesis. 
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Rapid urbanisation causes increasing housing demand, which results in new housing 
constructions (Delmelle et al., 2014). This housing development results in changes in 
housing density, which leads to housing densification inside a given area and expansion 
outside the area (Broitman and Koomen, 2015). Also, allocating residential land and land-
use transitions from other lands to residential land can influence housing densities 
(Broitman and Koomen, 2015). They can result in different urban forms, such as urban 
sprawl and urban compactness (Jordan et al., 1990). Thus, studying the housing density 
and its changes, including urban land-use transitions, is another main research focus. 
Following the brief explanations above, this thesis is based on three main research 
questions related to the urbanisation, housing demand, and housing densification of 
Shenyang, as follows: 
1. With regard to urbanisation, according to the Shenyang Urban Overall Development 
Proposed Plan 2011-2020, the urban population is estimated to reach 7.25 million 
in 2020, with a growth of 2 million compared to 5.28 million at the end of 2014. The 
research question for this section is: why has urbanisation increased, and which 
factors influence this urbanisation? 
2. With regard to housing demand, due to the fact that increasing urbanisation results 
in increasing housing demand, the research question for this section is: which factors 
influence housing demand in Shenyang and how do these factors influence housing 
demand? 
3. With regard to housing densification, due to the fact that increasing housing demand 
leads to new housing constructions and housing densification, the research question 
for this section is: what are the features of housing densification in Shenyang in a 
spatial sense? 
Based on the main three research questions, sub-questions have been formulated for each 




Table 1.1 Research questions and research objectives for urbanisation 
Urbanisation 
Main research question 
Why has urbanisation in Shenyang increased, and which factors influence this 
urbanisation? 
 
Research Questions Research Objectives 
RQ1. In urban economics, what are the 
key driving forces that cause the 
rapid urbanisation of Shenyang? 
RQ2. How do those drivers influence 
urbanisation? 
RQ3. Is there a relationship between  
urbanisation and housing 
investment? 
RO1. To explore urbanisation, including 
the definition, advantages and 
causes of rapid urbanisation. 
RO2. To make clear the relationship 
between urbanisation and urban 
economic development. 
RO3. To identify the key factors that 
drive Shenyang’s urbanisation. 
RO4. To research migration as the main 
reason for the rapid urbanisation of 
Shenyang, and to discuss how the 
hukou system works to control 
migration. 
RO5. To research different sources of 
housing investment in Shenyang 
and explain how they drive 





Table 1.2 Research questions and research objectives for housing demand 
Housing Demand 
Main research question 
Which factors influence housing demand in Shenyang and how do these factors 
influence housing demand? 
 
Research questions Research objectives 
RQ1. In urban economics, what are the 
main drivers of the increasing 
housing demand in Shenyang? 
RQ2. How do those factors work? 
RQ3. Are there any social factors that 
can explain the increasing housing 
demand in Shenyang?  
RO1. To distinguish housing need and 
housing demand, and to know why 
housing is a unique good 
compared to other products. 
RO2. To study housing demand models 
in urban economics, focusing on 
economic factors including 
income and housing prices, and 
also to research how demographic 
factors and other factors may 
influence housing demand. 
RO3. To identify the main drivers that 
influence the housing demand in 
Shenyang. 
RO4. To explain how and why the 
factors influence Shenyang’s 
housing demand, and then to 
identify corresponding housing 






Table 1.3 Research questions and research objectives for housing densification 
Housing Densification 
Main research question 
What are the features of housing densification in Shenyang in a spatial sense? 
 
Research Questions Research Objectives 
RQ1. What is housing densification? 
Are there any connections 
between housing densification 
and urban compactness? 
RQ2. What are the tools for measuring 
housing density? 
RQ3. What is the situation of housing 
densification in Shenyang, and 
what are the most appropriate 
tools to measure the densification 
for the case of Shenyang? 
 
RO1. To explore housing densification, 
including its definition and  
influencing factors and to make 
clear the relationship between 
housing densification and urban 
compactness. 
RO2. To distinguish the measures of 
housing density, and to select the 
most appropriate measures of 
housing density for the case of 
Shenyang. 
RO3. To research the housing densities 
of Shenyang in different urban 
levels, and to explain the changes 
in the housing densities during the 
research period. 
RO4. To discuss the housing problems 
of Shenyang based on 






1.4. Research design 
This section will present a comprehensive discussion on how this research was designed. 
As discussed in Section 1.4, this thesis is a single case with three embedded units, and 
they each have their theoretical connections: the increasing urban population leads to 
rapid urbanisation, and this rapid urbanisation triggers a rise in housing demand. 
Meanwhile, the increasing housing demand attracts more investment into the housing 
market, which results in massive new housing constructions. The consequence of building 
these new houses is a change in housing densities, which will take place in both the central 
urban areas and outside suburban areas. Following the theoretical connections above, the 
research design will follow the normal process of case study design. The following 
sections discuss how to design each embedded unit, including establishing the logic, 
selecting analytic techniques, collecting evidence (data), and analysing and reporting 
results. 
 
1.4.1. Case-study area 
The case study method enables a researcher to examine the data within a specific context 
and to investigate contemporary real-life phenomena through detailed contextual analysis. 
In most cases, a case study selects a small geographic area as the study subject (Zainal, 
2007). For this thesis, the case study focuses on the contemporary phenomenon of 
Shenyang’s urban housing, which defines the location of the case study as a specific 
geographic area. Thus, before starting the three embedded units, it is necessary to describe 
the area of the case study and to present a background introduction. Also, in order to 
investigate urban housing for a single Chinese city, it is necessary to review the subject 
of urban planning. Moreover, in order to introduce urban housing comprehensively, the 
thesis chooses housing development and housing policies as two focuses. Thus, the thesis 
will set aside a separate chapter for introducing all the background information.  
Following the above considerations, first of all, the thesis will present an overview and 
historical introduction to the case-study area. This section contains general information 
about the area, including geographic information and the administrative divisions of the 
area, population distribution and economic circumstances. This section gives a 
descriptive impression to readers who are not familiar with Shenyang’s circumstances.   
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Secondly, the thesis will review neoliberalism’s (see Harvey, 2005) influence on the 
Chinese economy, preparing to discuss urban planning’s influence on urbanisation and 
the housing system. In order to give a comprehensive discussion on neoliberalism, the 
thesis will review the definitions of different scholars, and then explain how neoliberalism 
applies to the Chinese economy and urban development, in terms of the two essential 
features of neoliberalism; marketisation and decentralisation.   
Thirdly, in order to investigate urban housing for a single Chinese city, it is important to 
review urban planning. Yeh and Wu (1999) indicate that there is a strong link between 
urbanisation and the urban planning system, and in order to understand the urban system 
we need to not only look at historical aspects, but also understand how the contemporary 
urban planning system functions. With this consideration, the thesis will present a 
background introduction to Chinese urban planning in three historical phases and its 
impacts on urban development.  
Then, the thesis reviews Chinese housing development. This section contains two parts: 
housing market development and housing policy development. The first part will describe 
housing market development in four historical stages with housing investment statistics 
and significant events. The second part will focus on housing policies and explain how 
significant policies have been implemented at different historical stages.  
Finally, the thesis will provide an overview of Shenyang’s housing development, 
focusing on significant events and policies. Considering that the national housing reform 
started in 1995, this section reviews the Shenyang context from 1995 to the present in 
four historical phases. The review contains the statistics on housing investment, housing 
construction and housing sales, which provide a comprehensive background introduction 
to Shenyang’s housing for the reader.  
 
1.4.2. Research designs for urbanisation  
As the first embedded unit of the urban housing of Shenyang, the urbanisation section 
aims to answer the research question of why urbanisation has increased at such a rate, and 
which key factors are influencing this urbanisation. This section also aims to build a 
connection between urbanisation and urban housing. In order to answer the research 
questions and achieve the research aim, the research design of this section is as follows. 
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Firstly, the thesis will review the definition of urbanisation and its main causes, and then 
describe the urbanisation circumstances of the world and China. Because urbanisation is 
considered to be a prerequisite for urban housing and is positively linked to the economy 
in China (Zhang, 2002), it provides a premise that the urbanisation of Shenyang can be 
investigated through knowledge of urban economics. According to this premise, the thesis 
will review the literature of urbanisation within urban economic development. Meanwhile, 
according to the theoretical connection between urbanisation and urban housing, the 
thesis will review China’s urban housing in relation to its urbanisation. Within urban 
economics, because housing investment is a significant contributor to economic growth 
and urban development (Topel and Rosen, 1988, Green, 1997, Chen et al., 2011a), the 
thesis will also review housing investment and its impact on urbanisation.  
Secondly, after reviewing the urbanisation context and identifying the key influential 
factors of urbanisation, the thesis will select an appropriate analytic technique to analyse 
the urbanisation of Shenyang and to raise research hypotheses. The purpose of this section 
is to choose particular indices of urban development reviewed from the literature and 
particular functional forms to estimate the relationship between urbanisation and 
economic development, and to identify/analyse the relationship between urbanisation and 
urban housing. Such statistics will yield quantitative estimates of the importance of each 
variable and allow us to test each research hypothesis. Then, the thesis will talk about 
data issues, including data collections and data adjustment. Data collections will focus on 
data type and data source, and will explain the choice of each specific period of data and 
how reliable the data source is. The purpose of data collections is to make sure that the 
data is reliable, robust and accurate for the analysis.  
Thirdly, based on the estimated functional forms and the data, the results will be received. 
It is expected that each variable will significantly influence urbanisation, particularly 
housing investment. Besides the analysis of the results, the thesis will carry out a further 
discussion on migration as an important part of urbanisation. The discussion aims to 
explain why Shenyang’s urbanisation is increasing and how the hukou system helps to 
control this trend. Then, the thesis will focus on housing investment and discuss how 




1.4.3. Research designs for housing demand  
Housing demand is the second embedded unit of the urban housing of Shenyang in the 
thesis, and this section aims to answer the research question of which factors influence 
the housing demand of Shenyang and how those factors influence the housing demand. 
In order to answer the research questions, the research design of this section is as follows. 
Firstly, the thesis will distinguish between housing demand and housing need, because 
the two terms often appear in housing studies and policies and may cause confusion to 
readers. Because housing is a special consumption good with unique characteristics in the 
market, the thesis will use neoclassical consumption theory to introduce housing demand 
and then discuss the nature of housing. Then, the thesis will review the factors that 
influence housing demand, mainly focusing on economic and demographic factors and 
how these factors perform in housing demand models, in order to prepare model setting 
afterwards.  
Secondly, for the method and analytic technique for testing the factors of housing demand, 
the housing demand equation will be estimated. The purpose of this section is to choose 
particular variables reviewed in the literature to estimate appropriate models for testing 
the housing demand in Shenyang. The estimation of the models starts with a basic housing 
demand model, and then other influential factors will be introduced. The model 
estimation also considers partial adjustment, so the model estimate will include when the 
housing market is in equilibrium and disequilibrium. Then, the thesis will talk about data 
sources and data adjustment due to inflation, in order to ensure that the data are reliable 
and correct for the analysis. 
Thirdly, based on the model estimation, the model results will be presented and discussed. 
Ideally, the thesis will reveal variables that significantly influence housing demand. If not, 
the thesis will carry out a further analysis and discussion for each variable.   
 
1.4.4. Research designs for housing densification 
Housing densification is the third embedded unit of urban housing in Shenyang, and this 
unit aims to answer the research question about housing densification in Shenyang in a 
spatial sense. In order to answer the research questions, the research design of this section 
is as follows.  
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Firstly, the thesis aims to identify housing densification using its relationship with urban 
compactness through literature discussions. Then, the thesis aims to choose appropriate 
measures for analysing Shenyang’s housing density. In order to achieve this aim, the 
thesis will review and compare different measures of density and their specific 
applications, and then select the most appropriate measures for the case of Shenyang. 
Moreover, as the other important element of housing densification, urban land-use will 
be reviewed, including theory discussions and the specific circumstances in China.  
Secondly, the thesis aims to select a research method for housing density. In order to 
achieve this aim, the thesis will discuss the method with selected density measures. 
Because the thesis wishes to present the spatial housing densification of Shenyang, it will 
also review the method of spatial aggregation and explain how the method applies to the 
housing densification of Shenyang. Then, the data collection will be discussed. The 
purpose of this section is to explain how the data works with the spatial aggregation 
method. 
Thirdly, the thesis will analyse densification and the results. Due to the application of 
spatial aggregation, the analysis will focus on each spatial level of the city, which will not 
only give a full sense of densification but also show comparisons between urban and 
suburban districts. The purpose of the comparisons is to show whether housing densities 
are balanced at the urban district level and whether the city has a trend towards 
compactness or sprawl. The thesis also aims to discuss changes to urban land-use. The 
purpose is to present how other land-uses influence residential land-use for housing, 
which can help to explain housing densification. The thesis will discuss housing space 
per capita to reveal the issue of housing vacancy in Shenyang. 
 
1.5. Thesis structure 
Based on the research designs, the thesis contains seven chapters after the introduction, 
and the thesis structure is as follows: 
Chapter 2 presents the background of Shenyang and the Chinese urban housing context. 
Besides the overviews of Shenyang and the history of Shenyang, the chapter discusses 
neoliberalism’s influence on the Chinese economy and urban planning. Then, it presents 
the urban system and its impacts on urban development in each historical phase. This 
chapter also seeks to review Chinese and Shenyang’s housing development, focusing on 
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significant events and corresponding regulations and policies published in each historical 
phase. This chapter provides readers with an overall perception of both China’s and 
Shenyang’s urban housing context and leads into the topics of urbanisation and housing 
in Shenyang. 
Chapter 3 presents reviews of the existing literature for the three embedded units. The 
urbanisation section includes the definitions and causes of urban population growth, and 
urbanisation circumstances across the world. Then, this section reviews the relationship 
between urbanisation and urban economic development. In order to build a connection 
between urbanisation and housing demand, this section also reviews the effect of China’s 
urban housing on urbanisation and housing investment on urbanisation. The housing 
demand section includes a discussion and analysis of the distinction between housing 
demand and housing need, neoclassical consumption theory on housing demand, the 
nature of housing as a unique product and the key factors of housing demand. The 
densification section includes the relationship between urban compactness and housing 
densification, density and its measurements, and urban land-uses.  
Chapter 4 presents the method designs for the three embedded units. The chapter 
includes the theoretical base of methods, model estimations for urbanisation and housing 
demand, GIS applications with spatial aggregation and data issues. The theoretical base 
discusses multiple regression and the Ordinary Least Squares (OLS) method as the 
analytic technique for urbanisation and housing demand and explains the housing density 
method with the selected measures. Then, the thesis discusses the process of model 
estimation for urbanisation and housing demand, respectively. The thesis also discusses 
GIS applications with spatial aggregation for investigating housing densification. The 
section of data issues involves data collections and data adjustments for each embedded 
unit. 
Chapter 5 presents the analysis for urbanisation. Firstly, the chapter presents descriptive 
statistics and model results. It discusses each variable and how they influence 
urbanisation. Then, the chapter conducts a further analysis on migration as a potential key 
factor that is excluded in the models on the urbanisation of Shenyang. This section 
discusses the influence of the hukou system on migration, and it also shows the 
advantages of Shenyang that attract migrants. Furthermore, different types of housing 
investment are discussed. SOEs as the primary source body of state-owned enterprise 
investment (SEI) and shareholding company investment (SI) are further discussed, in 
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order to show the important role of SOEs in housing development.  
Chapter 6 presents the analysis for housing demand. Firstly, the chapter presents the 
model results and explains the models. Then, the thesis discusses each variable within the 
models. The income discussion analyses the relationship between income and housing 
expenditure, in order to show the transformation of people’s notions about purchasing a 
house. The housing price section discusses the effects of the housing reform on housing 
prices. The demographic section firstly discusses the influence of household size on 
housing demand, and then it extends to focus on marriage and sex ratio, which may 
influence housing demand. Moreover, the chapter explains commuting costs and 
residential expenditures respectively, revealing people’s housing preferences in relation 
to distance. It finally explains people’s thoughts about residential expenditures related to 
housing during housing development. 
Chapter 7 presents the analysis for housing densification. The thesis displays housing 
density results in each spatial aggregation level, aiming to show the specific 
circumstances of housing densification and to compare densifications either between the 
urban and suburban areas or between different districts. Then, the chapter discusses urban 
land-uses, which explain the inevitability of housing densification. Furthermore, the 
chapter discusses housing vacancy in Shenyang and explains the key reasons at work. 
Chapter 8 brings a conclusion to the thesis. Besides the conclusions for each topic, the 
chapter discusses the key findings and research limitations and raises policy 
recommendations considering migration, further housing development and 
environmental protection. Finally, the chapter presents the contributions of the thesis to 
the wider ongoing research debate in this field.   
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2. The Background of the Shenyang and Chinese Housing Markets 
2.1. Chapter introduction 
Based on the research design, this chapter aims to present an overview of the case-study 
area and an introduction to the urban system and housing market for China and Shenyang, 
in order to make readers aware of the conditions of the research area. 
For the overview of the case-study area, Shenyang, firstly the chapter lists general 
information on Shenyang, including its geographic location, its population and its 
relationships with other important cities within Liaoning Province. Secondly, the chapter 
introduces the administrative division for the city of Shenyang with population densities. 
This not only helps to understand the central urban cores and suburban areas for the 
application of spatial aggregation in Chapter 5, but also aims to prove Shenyang’s high-
density living in the central urban cores. Thirdly, the chapter lists Shenyang’s GDP in 
recent years, which helps to understand its economic development. 
In order to gain an understanding of Chinese housing development, the chapter introduces 
neoliberalism6 and its practices in China’s economy after the ‘opening-up’. According to 
the literature, neoliberalism with its unique features (such as pro-market, privatisation, 
etc) is believed to have boosted China’s economy and reshaped the market (Harvey, 2005, 
He and Wu, 2009). The chapter provides a brief introduction to neoliberalism through its 
definitions and history, and then it explains how neoliberalism influences the Chinese 
economy and urban development, in order to make a transition to the later discussion of 
housing development.  
For Chinese housing development, the chapter focuses on the market and the policy 
respectively. Based on the literature, the thesis divides the Chinese housing market 
development into four stages, in order to present the evolution of the housing market since 
the opening-up in 1978. Furthermore, the chapter also introduces an overview of 
Shenyang’s housing development through three different phases, focusing on housing 
construction, the establishment of an affordable housing system and the property 
management of residential communities, with the relevant regulations issued. 
 
6 Discussing neoliberalism and its application to China’s economy and urban development is helpful to 
understand Chinese housing development and housing reform. It is also helpful for readers to understand 




2.2. The overview of Shenyang 
Shenyang is the capital city of Liaoning Province and it is located in the centre of the 
province, in the northeast China. It is the largest city in the northeast of China (Figure 
2.1). The geographic coordinates are between 122° 25′ 9″ E and 123° 4′ 24″ E, and 
between 41° 11′ 51″ N and 43° 2′ 13″ N. The total land area of Shenyang is 12,860 km2, 
and the central urban land area is 1,460 km2 (Shenyang Statistical Bureau, 2013). 
Shenyang consists of five central urban districts, four suburban districts, and four 
counties7. By the end of 2014, the total permanent resident population of the city was 8.28 
million with 6.66 million in the urban population and 1.62 million in the rural population. 
Table 2.1 presents the population of each district. The total number of households is 2.63 
million (Shenyang Statistical Bureau, 2015).  
As Shenyang is located in the south of the northeast China and at the centre of Liaoning 
Province, it has an influential role in the economy. Important heavy industrial cities like 
Anshan (iron and steel city), Fushun (coal city), Panjin (petroleum city) and Dandong 
(textile city) are located within a 150km radius around Shenyang. Dalian Port, as the 
biggest port in the northeast of China, and other newly constructed ports like Yingkou 
Port and Jinzhou Port are no more than 400km away from Shenyang (Shenyang Statistical 
Bureau, 2013).  
In 2010, Shenyang and its eight nearby cities were established as a comprehensive reform 
pilot zone by the State Council. It was called the Shenyang Economic Zone (Han et al., 
2011). The zone covers 75,000 km2 with a population of 23.6 million and the average 
urbanisation rate is 65 percent. The establishment of the zone shows a shift of Shenyang 
from an old industrial city to a comprehensive city with multiple functions (Han et al., 
2011).   
 
 
7  According to Shenyang Yearbook 2013, Shenyang has nine districts and four municipal counties. 
According to Shenyang Statistics Yearbook 2015, the nine districts include: five central urban districts, 
located in the urban core; and four suburban districts, surrounding the urban core. In the Chinese 
administrative divisions, Shenyang, as the capital city of Liaoning Province, is classified in the prefectural 




Figure 2.1 location and map of Shenyang 




Table 2.1 Land area, population, and population density for each district of Shenyang 






Central urban districts 
Heping 59 645 10,952 
Shenhe 60 716 11,961 
Huanggu 66 817 12,360 
Dadong 100 689 6,807 
Tiexi 286 907 3,177 
Suburban districts 
Sujiatun 782 428 546 
Hunnan 734 324 455 
Shenbeixin 884 320 362 
Yuhong 499 435 893 
Counties 
Liaozhong 1,645 532 320 
Kangping 2,167 352 161 
Faku 2,281 447 196 
Xinmin 3,297 690 207 
Source: Shenyang Statistical Bureau. 2015 
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Since the 1990s, Shenyang’s economy has been developing at a rapid speed, resulting in 
increasing annual total GDP (Figure 2.2). By the end of 2014, the total GDP of Shenyang 
was 709.8 billion yuan. Compared to the year 2005 and 2013, the growth rates were 240 
percent and 4.87 percent respectively. By the end of 2014, the GDP per capita of 
Shenyang was 85,816 yuan. Compared to the year 2005 and 2013, the growth rates were 
205 percent and 4.31 percent respectively (Shenyang Statistical Bureau, 2015). In detail, 
the GDP of primary industry was 32.53 billion yuan by the end of 2014, with a growth 
rate of 1.15 percent compared to the year of 2013. The GDP of secondary industry and 
tertiary industry were 354.1 billion yuan and 323.2 billion yuan respectively by the end 
of 2014 (Figure 2.4). Compared to the year 2013, the growth rates were 3.7 percent and 
6.63 percent respectively (Shenyang Statistical Bureau, 2015). The statistics show that 
Shenyang’s economy relies mainly on its secondary industry and tertiary industry. The 
building industry is an important section of the secondary industry; in 2014, its output 
was 38.4 billion yuan, and its growth rate was 8.1 percent compared to the year 2013. In 
2014, the complete investment in real estate was 197.5 billion yuan, including 141.6 
billion yuan of completed investment in housing, accounting for 71 percent of total 
investment (Shenyang Statistical Bureau, 2015). The details of housing investment will 
be discussed in Chapter 3. 
 
Figure 2.2 Total GDP of Shenyang from 1995 to 2014 
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Figure 2.3 The total GDP and GDP of the primary, secondary and tertiary industry of 
Shenyang from 1995 to 2014 
Source: Shenyang Statistical Bureau, 2015 
 
2.3. Neoliberalism in Chinese urban development and housing reform 
The milestone for economic development in China was the policy implementations of the 
opening-up, termed “Socialism with Chinese characteristics”, led by Deng Xiaoping8 in 
1978, under which a series of market-oriented reforms was carried out in China (Zhen et 
al., 2008, Lardy, 2004, World Bank, 1992). The essence of the opening-up in China was 
the practice of neoliberalism, or “China’s engagement with neoliberalism” and 
“neoliberalism with Chinese characteristics” (He and Wu, 2009, Weber, 2018, Harvey, 
2005). 
 
8 The Chinese economic reform and opening-up was announced at the Third Plenary Session of the 11th 
Central Committee of the Chinese Communist Party in December, 1978. At the 4th National Congress of 
the Chinese Communist Party held in 1992, the idea of “developing a socialist market economy with 
Chinese characteristics” proposed by Deng Xiaoping was first designated as the leading strategy of the 
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‘Neoliberalism9’, a revival of ‘liberalism10’, argues for the desirability of a society 
organised around self-regulating markets, free as far as possible from social, economic 
and political intervention (Gregory et al., 2011, Thorsen and Lie, 2006). In the recent 
‘critical’ literature, Harvey (2005, p.2) in his A Brief History of Neoliberalism emphasised 
that neoliberalism is ‘a theory of political economic practices’ rather than a ‘complete 
political ideology’ and gave a wide-ranging definition for the term, as follows: 
Neoliberalism is in the first instance a theory of political economic practices 
that proposes that human well-being can best be advanced by liberating 
individual by strong private property rights, free markets and free 
trade ….State interventions in markets (once created) must be kept to a bare 
minimum because, according to the theory, the state cannot possibly possess 
enough information to second-guess market signals (prices) and because 
powerful interest groups will inevitably distort and bias state interventions 
(particularly in democracies) for their own benefit.  
Thorsen and Lie (2006, p.11-12) reviewed Harvey’s definition of neoliberalism “not as 
the rejuvenation of liberalism in general, but as a distinctive economic theory which in 
recent has replaced a more mild-mannered ‘embedded liberalism’, i.e. Keynesian 
approaches to macroeconomic governance inspired by modern liberalism”. They also 
considered that the definition by Harvey was not a continuation of liberalism ‘proper’ but 
something independent in the values and policies of liberalism. Then, Thorsen and Lie 
(2006, p.14) gave a definition of neoliberalism based on a more disinterested analysis of 
the phenomenon of neoliberalism and the conditions for politics, as follows: 
 
9Neoliberalism first appeared as a political ideology in Jacques Cros’ doctoral thesis, resulting from a few 
efforts at reviving classical liberalism in the period immediately before and during World War II, by 
political theorists Wilhelm Ropke and Friedrich von Hayek. The term came into prominence in the 1980s, 
at a time which saw the collapse of socialist and communist projects. The main practices of neoliberalism 
include pushing economic deregulation and privatisation of state enterprises as promoted under Margaret 
Thatcher in the UK and Ronald Reagan in the USA, the opening of the economy to foreign investors in 
Chile, and the opening-up in China.  
10 Liberalism is a political and moral philosophy, with the view that individual freedom should be the basis 
of human life. In liberalism, human well-being is maximised when individuals are free to pursue their own 
interests without harming others. At the national level, liberalism includes classical liberalism and modern 
liberalism. Classical liberalism considers that the country ought to be minimal, which means that everything 
except armed forces, law enforcement and other ‘non-excludable goods’ ought to be left to the free dealings 
of its citizens, and the organisations they freely choose to establish and take part in. Modern liberalism 
considers that the country ought to become an active participant in the economy, with a pronounced 
tendency to regulate the market and to have the country supply essential goods and services to everyone. 
Therefore, modern liberalism is a profound revision of liberalism, especially of the economic aspect. 
Although both classical and modern liberalism refer to laissez-faire economic policies that lead to more 
freedom and real democracy, modern liberalism believes that the country must play an essential role in the 
economy to regulate the market.  
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“Neoliberalism is, as we see it, a loosely demarcated set of political beliefs which most 
prominently and prototypically include the conviction that the only legitimate purpose of 
the state is to safeguard individual, especially commercial, liberty, as well as strong 
private property rights. This conviction usually issues, in turn, in a belief that the state 
ought to be minimal or at least drastically reduced in a strength and size, and that any 
transgression by the state beyond its level as well, where a system of free markets and 
free trade ought to be implemented as well; the only acceptable reason for regulating 
international trade is to safeguard the same kind of commercial liberty and the same kinds 
of strong property rights which ought to be realised on a national level.” By the definitions 
above, we see that neoliberalism is significant: a system of free markets and free trade at 
both a national and international scale. It can provide creative potential and 
entrepreneurial spirit, which is built into the spontaneous order of any human society and 
therefore leads to more individual liberty and well-being, and a more efficient allocation 
of resources (Thorsen and Lie, 2006).  
Neoliberalism, with its ideas of free market competition at a global and national scale, 
drives all aspects of development and economic growth, especially for urban development, 
because cities have become increasingly important geographical targets and institutional 
laboratories for various neoliberal experiments, such as place-making, urban 
development corporations, public-private partnerships, new forms of local boosterism 
and property-led redevelopment (Brenner and Theodore, 2002, Smith, 2002). These new 
features of neoliberalism create neoliberal urbanism with drastic socio-economic and 
spatial changes (Brenner and Theodore, 2002). Among these changes, urban 
redevelopment with massive housing constructions is an important component of 
spatialised capital accumulation (He and Wu, 2009).  
Neoliberalism, providing a free-competition market and state restrictions across national 
and global scales, does not only prevail in North America and Western Europe, but it also 
generates a massive influence on urban policies and practices in developing countries 
(Peck and Tickell, 2002). Moore (2004) described the post-cold war era of neoliberal 
globalisation as the ‘Second Age of the Third World’, and “its re-entry into the protracted 
process of primitive accumulation” as the identity of the Third World. In East Asia, for 
example Japan and Korea, the exploration of the spaces of neoliberalism demonstrates a 
process of state restriction in response to the influence of neoliberalism. China, the largest 
developing country in the world, has also been influenced by neoliberalism, and topics 
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such as “China’s engagement with neoliberalism” and “neoliberalism with Chinese 
characteristics” focus on the interplay between capitalist globalisation and inherited 
institutional infrastructures in China (Harvey, 2005, He and Wu, 2009).  
As the opening-up policy with market-oriented economic reforms11 was implemented in 
1978, the power of the market reshaped China’s economy and its urban landscapes. The 
elements of neoliberalism, such as privatisation and commodification, have emerged and 
have fundamentally restructured “the regulatory-institutional architecture and urban 
spatial structure in China” (He and Wu, 2009, p.284). The most noticeable change was 
decentralisation, which shifted the process of decision making from central to local 
authorities (Brenner and Theodore, 2002, Perreault and Martin, 2005). This is considered 
to be the most important neoliberal shift in the reform (He and Wu, 2009). The most 
significant change with regard to applying decentralisation in the reform was the 
application of a new tax-sharing system, which aimed to cope with the trend of fiscal 
decline. The old revenue-sharing system was a highly redistributive system, transferring 
intergovernmental revenues to balance yielded revenue and permit local expenditure. As 
a result, industrial regions remitted high proportions of their revenues, and the other 
regions such as agricultural and natural resource-producing regions received large 
transfers. Under the new tax-sharing system, revenues were reassigned between the 
central and local governments, and the tax structure was simplified (Wong, 2000).  
Furthermore, neoliberalism, with its two essential features of commodification and 
privatisation, played its role in creating a new mode of regulation within the process of 
neoliberal urbanisation in practice. This reduced the costs of providing public services 
and provided new sources of capital accumulation for the private sector (He and Wu, 
2009). The most significant practice was urban land and housing market, which enabled 
the commodification of urban housing and the privatisation of public service provision. 
Within those neoliberal shifts and developments, the real estate industry has become an 
important sector for the economy, and it has promoted rapid urban development (He and 
Wu, 2005). Housing, as the main body of the real estate industry, has reformed the 
 
11 The economic reform with the opening-up policy was put into practice in 1978. A series of institutional 
reforms have been implemented in China, in order to make the transition from a central planned economy 
to a market-oriented economy. The economic reform had two tasks: first, to create new incentives at the 
sub-national level to increase efficiency and production; second, to transfer the development pressure 
confronted by the central government to the local authorities.  
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commodification of urban land and housing, and the privatisation of public service 
provision (He and Wu, 2009).  
The next section will discuss the housing market development in China. Between 1966 
and 1976, due to the Cultural Revolution, China experienced economic stagnancy and its 
urban areas began to take on a dilapidated appearance (Yeh and Wu, 1999). In order to 
implement a market-oriented economic system to save the destructive situation, the 
economic reform directed by the opening-up policy started in 1978 (Yeh and Wu, 1999). 
Therefore, the year of 1978 is commonly believed to be a milestone for Chinese economic 
development. The next section will focus on the housing market development and the 
relevant policies after 1978, which also helps to explain how elements of neoliberalism 
influenced the housing market and housing policies. 
 
2.4. Housing market development of China 
Housing is a significant industry for the Chinese economy, and the housing market has 
undergone constant changes (Deng et al., 2009). Before the opening-up, the old housing 
system in China was part of social welfare, and most houses were provided for free by 
the governments and SOEs. After the reform and opening-up, the real estate industry 
developed rapidly, and the housing market matured gradually. China’s housing market 
development has experienced four stages since the opening-up in 1978 (Deng et al., 
2011a), and the relevant housing policies are listed in the Appendix.  
The first stage was from 1978 to 1988. Total housing investment increased from 29.5 
billion yuan in 1981 to 118.7 billion yuan in 1988, among which urban housing 
investment increased from 14.9 billion yuan to 57.8 billion yuan (National Bureau of 
statistics of China, 2017). The figure implies that housing development was balanced in 
the rural and urban areas of China. During this stage, SOEs provided welfare housing for 
their staff, while some initial real estate companies emerged in the market. Most free 
houses were small and not big enough for the household’s use, which deteriorated 
people’s living conditions and developed into a housing shortage under this old housing 
system. Thus, housing reform was on the government agenda as soon as the government 
launched the economic reform in 1978 (Zhang, 2014b).  
The second stage was from 1990 to 1995. During this period, China’s economy entered 
into a new expanding development, and housing investment increased rapidly (Deng et 
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al., 2011a). The total housing investment increased from 116.4 billion yuan in 1990 to 
473.6 billion yuan in 1995, among which the urban housing investment increased from 
49.8 billion yuan to 327.8 billion yuan (National Bureau of statistics of China, 2017). 
These figures imply that housing development was concentrated in the urban areas of 
China. The real estate industry expanded as it entered into business activities related to 
land transactions (Zhang, 2014b). In 1994, another critical document The Decision on 
Deeping the Urban Housing Reform was issued; this provided a comprehensive 
framework for housing reform (Huang, 2004). On the supply side, the government aimed 
to build a multilayer housing provision system for different income groups. For example, 
middle and low-income households would purchase subsidised affordable housing 
through the Economic and Comfortable Housing programme (ECH)12. On the demand 
side, a dual housing finance system was established to combine social saving and private 
saving (Wang and Murie, 2000). Besides, homebuyers could choose subsidised mortgage 
loans through the Housing Provident Fund (HPF), which was a compulsory housing 
saving programme (Wang and Murie, 2000).  
The third stage was a quick development stage from 1998 to 2002. During this period, 
due to the Asian Financial Crisis, China’s exports reduced dramatically, and the economy 
showed signs of decline for the first time in the 1990s. In order to minimise the negative 
impacts of the crisis, the government sought to increase domestic demand and 
consumption. Thus, housing development, believed to generate demand in many other 
sectors and to create employment, did not fall back but attracted a massive amount of 
investment (Wang et al., 2012). During this period, total housing investment increased 
from 639.3 billion yuan in 1998 to 940.7 billion yuan in 2002, among which  urban 
housing investment increased from 431.0 billion yuan to 724.8 billion yuan (National 
Bureau of statistics of China, 2017). The central government issued The Notification from 
the State Council on Further Deeping the Reform of the Urban Housing System and 
 
12  The affordable housing programme in China refers to the Economic and Comfortable Housing 
programme (ECH) – jingji shiyong fang and anju projects. The programme was introduced in 1994, and it 
aims to provide affordable housing by subsidizing commercial housing purchases or by offering low-rent 
public (social) housing to middle- and low-income families, supported by special government loans and 
free land allocations. In general, the central government sets policies and mandates with respect to 
affordable housing, and the local governments are responsible for construction, financing, and management 
for affordable housing. However, affordable housing programmes have not been implemented well in some 
areas, because local governments were more willing to develop commercial housing than social affordable 
housing. The fundamental reason for this was that, for commercial housing development, developers paid 
huge fees in land acquisitions and various charges. Those fees were collected by the local government and 
contributed to the main sources of local government revenues. 
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Accelerating Housing Construction in 1998, which marked an end to welfare housing 
provision (Huang, 2004). The SOEs and other work units were prohibited from building 
or buying housing for their staff. Instead, they had to convert the housing fund into 
monetary subsidies. Then the staff could buy houses on the market (Wang and Murie, 
2000). This reform caused a huge housing demand for more housing space with a higher 
living quality, which provided more development opportunities for the housing market. 
However, at this stage, China’s housing market was not as active as the market in Western 
developed countries, and housing policies were under-practised. For example, although 
the SOEs no longer built housing directly for their staff, they were involved in the staff’s 
housing consumption, via cash-based housing subsidies and the Housing Provident Fund 
(HPF) programme (Zhang, 2014b).  
The fourth stage was from 2002 to the present. During this period, the housing industry 
has been adjusted, and the housing market has become more active. The total housing 
investment increased from 940.7 billion yuan in 2002 to 8,061.5 billion yuan in 2014, 
among which the urban housing investment increased from 724.8 billion yuan to 7,288.8 
billion yuan. Urban housing investment therefore accounted for approximately 90 percent 
of the total figure, evidence of rapid urbanisation and a higher demand for housing. In 
2002, the Ministry of Land and Resources issued a competitive bidding, auction and 
listing-for-sale transfer policy for the right to use state-owned land as profit-oriented land, 
which standardised the land market. The aim of this policy was to reduce land speculation 
from some enterprises. Meanwhile, some large real estate enterprises13 with powerful 
financial support started a large-scale expansion, which triggered a new wave of real 
estate investment booms (Yi, 2018). In 2003, An Announcement on Promoting Persistent 
and Healthy Development of the Real Estate Market was issued by the State Council, 
which indicated that the real estate industry was considered to be a pillar of the national 
economy. In the same year, The Notice on Promoting the Continuous and Healthy 
Development of the Real Estate Markets was issued by the central government. The policy 
did not only aim to solve the imbalance of housing demand and supply in some areas and 
 
13 Between 2000 and 2008, some large real estate enterprises expanded their businesses to the national scale. 
These included: Vanke, Poly, Sunac, Longfor, China Overseas, China Resources Land, Evergrande, and 
Country Garden. The business expansion of those real estate enterprises mainly focused on the first-tier and 
second-tier cities. Enterprises such as Evergrande and Country Garden expanded their development to the 
third-tier and fourth-tier cities. Besides the expansion of housing development, they also opened related 
businesses such as building design and property management.   
33 
 
to control the rapid price increases and investment, but it also confirmed to improve the 
affordable housing system (Ma, 2017). During this stage, developers pushed up housing 
prices to maintain profits (Wang et al., 2012). As a result, the housing market bubble with 
increasing housing prices emerged in many areas of China, especially in some large cities 
(Zhang, 2014b). In 2005, in order to control the housing market bubble, The Suggestions 
on Works of Stabilising Housing Price was issued by the State Council. Besides aiming 
to stabilise higher housing prices, this policy also announced to ensure sufficient land 
supply and increase investment for affordable housing construction (Wang et al., 2012). 
However, in order to pursue higher profits, some speculative activities have occurred in 
the housing market since 2007, such as ‘Quanqian14’ and ‘Quandi15’. Wang et al. (2012) 
have also indicated other factors that caused the inflation of housing prices: the relatively 
stable share prices on the new stock market; low interest rates for savings; the expectation 
of the increased value of the Chinese currency; and migrations moving into large and 
coastal cities. Finally, due to China’s admission into the World Trade Organisation, 
international companies with highly paid employees arrived, which indirectly boosted 
housing prices.  
 
2.5. The overview of Shenyang’s housing development 
This section focuses on housing development in Shenyang after 1995 16 , when the 
nationwide housing reform was at the trial stage. The housing development in Shenyang 
during this period can be divided into four stages, and this section focuses on housing 
construction, the establishment of the affordable housing system and the property 
management of residential communities. 
The first stage was between 1995 and 1997. Due to the Asian Financial Crisis and the 
domestic housing reform, housing investment in Shenyang decreased from 2.21 billion 
yuan in 1995 to 1.77 billion yuan in 1997. Meanwhile, during the same period, the urban 
 
14 ‘Quanqian’ refers to developers using different ways to have financing from the market, such as financing 
from the stock market. 
15 ‘Quandi’ refers to after having financing developers buy and hold land as much as possible, in order to 
develop them when the price goes higher. 
16 In order to match the research period for urbanisation in Chapter 5 and the housing demand in Chapter 
6, the overview of Shenyang’s housing development in this section starts from 1995. Another reason for 
this time selection is the lack of existing academic literature on Shenyang’s housing development and the 
limited access to Shenyang Yearbooks before 1995.  
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housing space per capita was increasing from 6.81 m2 to 7.51 m2 (Shenyang Statistical 
Bureau, 1998).  
In this period, the housing development in Shenyang focused on establishing the system 
of HPF. In order to establish a comprehensive HPF system, the local government issued 
The Opinions on Strengthening the Housing Provident Fund in 1996. This document 
aimed to build a link between the HPF system and employees’ salaries, which established 
a control mechanism for the HPF system for Shenyang. Plus, the document also delegated 
two major banks (China Construction Bank and Industrial, and Industrial and Commercial 
Bank of China) for the deposit and loan business of the HPF system (Shenyang Statistical 
Bureau, 1996). Also, in order to coordinate the nationwide housing reform, the City 
Housing Reform Leading Group issued The Notification on Termination of Welfare 
Housing Allocation System in the same year. This document aimed to shift the existing 
public housing stock to the housing market and to sell those housing stocks at market 
prices (Shenyang Statistical Bureau, 1996). In 1996, 385 million m2 of public housing 
were sold in Shenyang (Shenyang Statistical Bureau, 1996). In the same year, Shenyang 
started to implement an affordable housing programme following the guidance from the 
central government and issued The Scheme of Affordable Housing Programme 
Implementation for Shenyang. The policy aimed to gradually solve the housing shortage 
issue for middle- and low-income people in the next six years. During this period, the 
affordable housing programme has been developing fast. In 1995, the affordable housing 
space constructed was 153,000 m2 with 0.32 billion yuan of investment. In 1997, the 
affordable housing space constructed increased up to 880,000 m2 with 0.95 billion yuan 
of investment. However, some issues arose during this period. Some residential housing 
constructions were at a standstill due to funding shortages, which resulted in a shortage 
of further housing investment. Some over-development appeared in some areas because 
of less accurate housing market forecasts. Substandard housing quality, insufficient 
housing facilities and poor property management occurred during this period. 
Furthermore, the hoarding of housing stock and the affordability of housing prices were 
two potential issues for the coming years (Shenyang Statistical Bureau, 1997).  
The second stage was between 1998 and 2002. Housing investment increased from 2.01 
billion yuan in 1998 to 8.31 billion yuan in 2002, which was viewed as a market recovery 
from the Asian Financial Crisis (Shenyang Statistical Bureau, 2015).  
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Following The Notification from the State Council on Further Deepening the Reform of 
the Urban Housing System and Accelerating Housing Construction by the central 
government, the Shenyang municipal government issued some documents to reinforce 
the newly built housing system. Those documents included The Regulatory Measures on 
the Sale of Commercial housing for Shenyang, The Notice on the Issues Related to 
Promoting the Real Estate Market and The Schemes on Public Housing Use Rights 
Transfer for Shenyang. After trialling the HPF for several years, the system was fully 
implemented in Shenyang in 1999. The rents of public housing increased from 1.20 
yuan/m2 to 1.60 yuan/m2. There was significant progress in the sale of public housing. 
The cost price of public housing increased from 880 yuan/m2 to 924 yuan/m2. In 1998, 
the total sales of public housing totalled 500 million m2 (Shenyang Statistical Bureau, 
1998). In 1999, the HPF system expanded to cover private and individual businesses. By 
the end of 1999, the number of individual HPF accounts had increased to 1.13 million 
(Shenyang Statistical Bureau, 1999). In 2000, housing constructions and housing sales 
reached the first peak in history, achieving 6.03 billion yuan of housing investment and 
8.46 million m2 of housing construction (Shenyang Statistical Bureau, 2000). For the 
housing reform, in order to keep selling existing public housing in accordance with the 
central government’s instructions, Shenyang municipal government issued The Notice on 
Housing Prices and Sale Policies of the Public Housing in 2001. Under this document, 
5.58 million m2 of public housing were sold in 2001 (Shenyang Statistical Bureau, 2001). 
In 2002, the government issued The Notice on Further Promoting Public Housing Reform. 
This policy supplemented and extended the 2001 public housing policy. In this policy, 
the price of public housing was regulated from 950 yuan/m2 to 990 yuan/m2. During this 
stage, the affordable housing programme has been steadily implemented. In 1998, the 
affordable housing space constructed was 590,000 m2 with 1.1 billion yuan of investment. 
Entering the 21st century, Shenyang’s affordable housing construction has been slowed 
down and shifted to focus on Low-rent Housing programme (lianzu fang) for low-income 
people. In 2002, the investment on low-cost rental housing was 59 million yuan with 
45,000 m2 of housing space. During this period, the living environment of residential 
communities and the quality of property management improved significantly (Shenyang 
Statistical Bureau, 2002). One hundred and twenty three residential communities 
achieved the standardised criteria, and 517 residential communities started property 
management operated by professional property management companies (Shenyang 
Statistical Bureau, 2002). In 2000, the local government issued The Schemes on 
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Comprehensive Management of Residential Communities and Staff Dormitories, and 58 
million m2 of green space were planted in this year, improving the residential environment 
for the citizens (Shenyang Statistical Bureau, 2001).  
The third stage started in 2003. In this period, the real estate business developed rapidly. 
Housing development expanded gradually, and both demand and supply in the housing 
market showed strong growth. For housing investment to housing construction and sales, 
it was considered as the most significant period of all time. Housing investment increased 
from 13.84 billion yuan in 2003 to 80.21 billion yuan in 2009 and housing construction 
increased from 14.01 million m2 in 2003 to 68.47 million m2 in 2009. Housing sales 
increased from 4.09 million m2 in 2003 to 15.32 million m2 in 2009 (Shenyang Statistical 
Bureau, 2015).  
Following The Regulations on Property Management issued by the central government 
in 2003, nearly 90 percent of residential communities in Shenyang carried out property 
management by professional management companies; in the past, developers had been 
responsible for property management. Meanwhile, local government also issued The Pilot 
Schemes on the Qualification of Property Management Companies, in order to 
standardise Shenyang’s property management market. In 2004, the affordable housing 
system was initially established, and the local government issued The Measures for the 
Affordable Housing for Urban Households with the Lowest Income and The 
Administrative Measures of the Affordable Housing Subsidies for Urban Households with 
the Lowest Income. In the same year, the local government invested in the construction 
of 0.4 million m2 of affordable housing. In 2005, the Shenyang Municipal Bureau of Real 
Estate issued The Notification on Strengthening the Management of Property ownerships, 
which clarified and regulated the certificated authority of property ownership registration. 
In the same year, the bureau issued The Notification on the Establishment of Electronic 
Archives of Property Ownerships, which strengthened the framework of the property 
ownership system. In 2008, following The Suggestions on Solving Difficulties of Urban 
Low-income Families in Housing issued by the central government, the local government 
successively issued The Plans (2008-2010) on Solving Difficulties of Urban Low-income 
Families in Housing for Shenyang and The Implementation Plans (2008) on Solving 
Difficulties of Urban Low-income Families in Housing for Shenyang. In the same year, 
1.07 million m2 of affordable housing was completed, helping around 16,000 urban low-
income families into housing.  
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The fourth stage started in 2010, and the housing market in Shenyang entered a steady 
growth period. Housing investment increased from 107.5 billion yuan in 2010 to 141.6 
billion yuan in 2014. New housing construction rose from 88.58 million m2 in 2010 to 
9.93 million m2 in 2014 and house sales increased from 15.16 million m2 in 2003 to 13.42 
million m2 in 2014 (Shenyang Statistical Bureau, 2015).  
In order to regulate and promote property transactions, the local government issued The 
Notice on Record Inquiries of Family Housing Registration in 2010. This document 
helped financial institutions to implement the mortgage standards for second properties 
for families. In 2013, the Inquiry System of Family Housing Information for Shenyang 
was established, which ensured the safety and accuracy of information enquiries. The 
Low-rent Housing programme of affordable housing was improved during this period. 
The local government issued The Implementation Details on Low-rent Housing 
Guarantee for Shenyang in 2010, which unified the application and approval standards 
of low-rent housing guarantees. In the same year, around 34,100 households solved their 
housing difficulties through the low-rent housing programmes. In 2014, the Shenyang 
Municipal Bureau of Real Estate issued The Supplementary Notice on Certificate 
Transfer of Property Ownership of Affordable Housing, which formulated the conditions 
and orders for ownership certificate transfer. In 2010, The Regulations of Property 
Management for Shenyang was drafted, and officially became a legislative item in 2011. 
This document added a separate article for property management for old housing, which 
clarified the management responsibilities for different levels of local government and 
property management companies.  
Following central government on the restriction of housing purchases, Shenyang’s 
government started to implement this restriction with The Notice on Issues Related to 
Housing Purchase Restrictions in March 2011 (Shenyang Statistical Bureau, 2011). The 
policy validated the restriction of housing purchases within the second loop of the urban 
area of Shenyang: residents with the local hukou registration who already owned a house, 
or residents without the local hukou registration who could provide a certification of 
taxation or social insurance for more than one year, could purchase one dwelling. 
Residents with the local hukou registration who already owned more than two houses, or 
residents without the local hukou registration who owned more than one house and could 
not provide a certification of taxation or social insurance for more than one year, could 
not purchase a house within the second loop of the city.  
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In 2014, the housing market in Shenyang experienced a recession. The total housing 
investment in that year was 197.6 billion yuan, a drop of 9.5 percent compared to the year 
2013. The taxation on real estate and the total floor area of housing sold also showed 
drops of 20.6 percent and 17.2 percent respectively, compared to the year 2013 (Shenyang 
Statistical Bureau, 2014). In order to activate the market and boost purchasing power, the 
municipal government issued The Notice of Releasing the Purchase Restriction of 
Housing in September 2014. The policy document reduced the housing purchase 
restrictions for residents with and without the local hukou registration: for residents with 
the local hukou registration, enquiry records of housing status17 were no longer required; 
and for residents without the local hukou registration, certifications of taxation or social 
insurance were no longer required (Shenyang Statistical Bureau, 2014). 
 
2.6. Chapter summary 
This chapter firstly provides a background review of the case-study area, Shenyang, 
including information on the city and its economic status. The economic performance of 
Shenyang proves its socio-economic significance to both Liaoning Province and the 
northeast China. The overview also explains through statistics that Shenyang’s economy 
relies mainly on secondary and tertiary industries. Considering that Shenyang is 
undergoing a transformation from an old industrial city to a comprehensive-functional 
city, it is believed that the real estate industry will play a significant role in both the 
economy and urban development of Shenyang. Therefore, housing, as the most important 
part of real estate, is worth researching in Shenyang.  
To understand better Chinese housing development, this chapter then discusses 
neoliberalism. Neoliberalism is ‘a theory of political economic practices’ rather than a 
‘complete political ideology’, involving commodification and privatisation as two 
essential elements. In relation to the Chinese context, the practices of neoliberalism were 
reflected in two main aspects after the opening-up in 1978: reshaping the economic 
system with the aim of establishing a market-oriented economy; and decentralising the 
power of decision making, shifting it from the central government to local authorities. 
For Chinese housing development, the greatest contribution of neoliberalism was the 
 
17 Enquiry records of housing status show how many dwellings a resident owns. 
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housing reform, which not only abolished the welfare housing provision system but also 
established a tradable housing market based on a dual housing provision system.  
This chapter then discusses the Chinese housing market and the development in housing 
policy, respectively. The discussion on the Chinese housing market told the story of 
market development in four time phases, showing the changes in the market due to the 
housing reform. There was a rapid development in overall investment figures. The chapter 
also explained the causes of the increasing housing demand, which led to overinflated 
housing prices in some areas.  
Finally, the chapter reviews Shenyang’s housing development over four time phases. 
With the investment statistics and the relevant housing policies, it is concluded that 
Shenyang’s housing market has been developing rapidly. The HPF system in Shenyang 
was established and improved by the municipal government’s policy support, which was 
directed by the instructions of central government. This process also proves that the 
decentralisation of decision-making power, as a feature of neoliberalism, played a role in 
Shenyang’s housing reform. The affordable housing programme was improved through 
time, shifting from affordable housing construction to low-rent housing provision, in 
order to help low-income people to afford housing. The sale of public housing proceeded 
smoothly, and the living conditions for the residents improved, as well as property 
management. As a result of the housing reform, Shenyang’s housing market has improved 
to be more regulated and competitive with supervisions. However, some housing issues, 
such as hoarding housing stocks and rapidly increasing housing prices, emerged. 
This chapter provides a background introduction to the thesis, which introduces readers 
to the three embedded units of the case study. The next chapter will review the existing 




3. Literature Review 
3.1. Chapter introduction 
Undertaking a literature review is an essential part for all research disciplines and all 
research projects, it is considered as a proper research methodology component for social 
science research (Tranfield et al., 2003, Saur-Amaral, 2011). There are two main reasons 
that consider literature review as a research methodology: first, when reading literature, 
the researcher describes previous research to map and assess the research area to motivate 
the study aim and justify the research questions, which is a beginning step of all research 
projects. For example, to start a research study, the researcher uses a literature review to 
realise what has been found and the key definitions for the research topic; second, for a 
number of research questions, a literature review may be the best methodological tool to 
provide answers. For example, literature review is useful when the researcher wants to 
evaluate a theory or an evidence in a certain area or to examine the validity of a certain 
theory (Snyder, 2019). Furthermore, literature review is useful when the research aim is 
to provide an overview of a certain issues or a research problem, in order to evaluate the 
state of knowledge, create research agendas, and to identify research gaps on a particular 
topic (Snyder, 2019).  
Saur-Amaral (2011) gave a proposal on how to do a literature review from a 
methodological perspective for social science research, including four steps: 1. Plan, 
which defines the research topic and plans the effective search by reading literatures; 2. 
Do, which searches for relevant information sources and applies filters to ensure that  
literature review results are according to the plan; 3. Check, which checks coherence of 
results with topics; 4, Report, which produces descriptive or thematical reports. The four 
steps of doing a literature review is considered as a research process, from defining 
research topics to presenting results. The main difference of literature review as a method 
compared to other research method is that literature review is based on the existing results 
and analyses. Therefore, it provides an overview of a research problem and answers 
research questions in a broad perspective (Snyder, 2019). 
Linking to this thesis, considering literature review as a proper research methodology, 
some research objectives can be achieved by a literature review. Chapter 1.3 lists detailed 
research questions and related objectives for the three embedded topics (Table 1.1, Table 
1.2, Table 1.3). Firstly, for the urbanisation unit, RO1 explores urbanisation including its 
definition and causes and RO2 identifies the relationship between urbanisation and urban 
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economic development. These two research objectives aim to provide an overview on 
urbanisation and urban economic development as a preparation of using urban economic 
method to investigate Shenyang’s urbanisation, and they will be achieved by the literature 
reviews. Secondly, for the housing demand unit, RO1 distinguishes housing need and 
housing demand and RO2 studies housing demand models and the factors that influence 
housing demand. These two research objectives aim to present an overall perspective on 
housing demand and its influenced factors as a preparation of using housing demand 
model to test Shenyang’s housing demand, and they will also be achieved through the 
literature reviews. Finally, for the housing densification unit, RO1 studies the relationship 
between housing densification and urban compactness and RO2 distinguishes different 
measures of housing density. These two research objectives aim to define housing 
densification and urban compactness in general and to prepare to select appropriate 
density measures for densification analysis and they will be addressed through the 
literature reviews. This chapter will present a comprehensive review of the existing 
literature on urbanisation, housing demand and housing densification, in order to provide 
theoretical context and achieve the relevant research objectives for the thesis.  
 
3.2. Urbanisation 
This section will review and discuss urbanisation. To understand urbanisation 
comprehensively, firstly, this section will clarify the definitions of urbanisation in 
demographic, economic and social-cultural aspects and then will discuss urbanisation 
process. Secondly, the section will discuss the positive impacts that urbanisation can bring 
to urban development and people’s lives. Finally, the thesis will review the main causes 
of urbanisation with a particular focus on migration caused by economic growth. 
 
3.2.1. Definition and process of urbanisation 
Friedmann (2002) in his book The Prospect of Cities discusses definitions of urbanisation 
in three aspects: demographic, economic and socio-cultural. Firstly, from the 
demographic aspect, as the most common use of the term, urbanisation refers to “the 
increasing concentration of people (relative to a base population) in urban style 
settlements at densities that are higher than in the areas surrounding them” (Friedmann, 
2002, p.3). Secondly, from the economic aspect, urbanisation refers to “economic 
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activities that we normally associate with cities” (Friedmann, 2002, p.4). Compared to 
these activities in cities, other activities occur in rural areas, such as agriculture, forestry, 
fishing and mining, and these are also involved in urban forms of capitalisation and 
organisation. As cities grow and expand, urban borders and rural areas are occupied 
gradually. The original rural life partly shifts to urban activities, such as having a vacation 
home with highways and supermarkets nearby. Through this process, “residual” rural 
activities are ultimately erased by economic urbanisation (Friedmann, 2002, p.4). Thirdly, 
from the socio-cultural aspect, urbanisation refers to “participation in urban ways of life” 
(Friedmann, 2002, p.5). Friedmann also indicates that “socio-cultural urbanisation is a 
dimension that, like the economic, is no longer exclusively associated with city as a built 
environment” (Friedmann, 2002, p.5). Linking to this thesis, to quantify urbanisation in 
a certain period and then to model urbanisation with its influencing factors, demographic 
urbanisation is suitable. Thus, urbanisation rate (or the level of urbanisation) will be 
investigated in this thesis, which is defined as the percentage of a population that lives in 
urban areas. 
Urbanisation is not only a condition that is quantified at a time point, but it is also a 
process occurring over time. The process here mainly refers to migration from rural areas 
to urban areas, absolute population growth in urban areas (urban growth) (United Nations, 
2015). The process of urbanisation is complex, and it is driven by a series of interrelated 
changes, including economic, demographic, political, cultural, social, technological and 
environmental changes (Knox and Pinch, 2014, McCarthy and Knox, 2005). American 
urban geographer Ray M. Northam (1979) researched the urbanisation of countries over 
the world and proposed the Logistic Curve. He classified the urbanisation process into 
three levels: at the first level, the urbanisation rate is below 30 percent, and the process is 
slow; at the second level, the urbanisation rate is between 30 percent and 70 percent and 
the process is rapid; and at the third level, the urbanisation rate is between 70 percent  and 
90 percent and it will keep stable because of the strong economy. The outcomes of 
urbanisation can bring changes to urban systems, land-uses, built environments and 
townscape, social ecology, and urbanism (Knox and Pinch, 2014). Some of these 
outcomes will generate social problems that may cause political conflicts. Subsequently, 
government policies, such as legal changes, urban planning and management will seek to 
address those problems (Knox and Pinch, 2014, McCarthy and Knox, 2005). The 






Figure 3.1 Framework of urbanisation as a process 
Source: Knox and Pinch, 2014 
 
3.2.2. Causes and positive factors of urbanisation 
According to the definition, urbanisation is quantified by the percentage of the urban 
population, meaning that the urbanisation process can be seen as a process that increases 
the urban population. Drakakis-Smith (2012) indicates two leading causes of urban 
population growth: natural growth and migration to cities.  
Firstly, natural growth of the urban population refers to the difference between the births 
and deaths in the population. Drakakis-Smith (2012) reported that around half of urban 
population growth was a result of a natural increase in the population of developing 
countries. The main reason of this natural growth was a sharp decline in mortality, 
particularly in infant mortality, which was a result of the accumulation of knowledge and 
skills in various fields of medicine, hygiene and nutrition. Meanwhile, fertility remained 
high, affected by a complex mix of biological, social and economic factors.   
Secondly, migration is another cause that triggers an urban population to increase. 
Drakakis-Smith (2012) stated that migratory movements of a population were usually the 
result of an increase in population pressure on resources. Migration could occur in a 
variety of situations and it does not have a direct relationship with either population 
densities or the size of a resource base. Drakakis-Smith also indicated that in most 
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developing countries, population pressure became intense in the agricultural sector where 
natural growth had exceeded the productive requirements and the capacity of the land; 
this caused population shifts to other regions where a labour force was needed. Apart 
from those regions, large cities with higher economic growth and better employment 
opportunities were the principal attraction, attracting more migrants than small cities. 
Mehmet (2014) indicated that migration was primarily the consequence of both the 
absolute and relative poverty of rural areas in comparison to the cities, and that this could 
be explained by urban bias in economic policies. 
There are numerous positive factors associated with urbanisation. Big cities are often 
viewed as dynamic and are considered to be developing centres for education, 
government, modern industry and production, financial and business services, as well as 
both internal and international trade (Bilsborrow, 1998). Arguably, that is the main reason 
why urban areas are much more efficient and competitive than rural areas in terms of 
economic growth, production and levels of incomes (Bilsborrow, 1998). A large number 
of people who choose to live in urban areas generally experience stronger and more stable 
economic situations and also longer life expectancy (Bilsborrow, 1998, Brookfield and 
Byron, 1993). For example, the life expectancy on average in Chinese urban areas is 75.21 
years compared to 69.55 years in rural areas, according to the 2000 Chinese census (Li 
and Dorsten, 2010). 
Furthermore, favourable living conditions are another positive factor caused by 
urbanisation. The numerous disparities in living conditions between urban areas and rural 
areas are reflected in the availability of safe drinking water and food, sufficient electricity, 
sanitation, education and medical security, entertainment, employment, and knowledge 
and information. These disparities can also be found among different income level groups. 
Across the whole world, the extent of poverty in urban areas is much lower than in rural 
areas, and the Multidimensional Poverty Index (MPI)18 showed that 85 percent of the 
poor lived in rural areas across 105 countries  in 2014 (Alkire et al., 2014). Generally 
speaking, if the level of urbanisation is high, the level of absolute poverty is low. 
 
18 The Multidimensional Poverty Index (MPI), published for the first time in 2010, identifies deprivations 
and shows the number of people who are multi-dimensionally poor and the number of deprivations with 
which poor households typically contend with. The MPI can be used in national levels using indicators and 




3.2.3. Urbanisation and sustainability 
Urbanisation has brought challenges to urban sustainability in rapidly rising large cities, 
and the relationship between urbanisation and sustainability has been focused by 
numerous studies (Subramanian, 2007, Pugh, 2014, Zeng et al., 2016). According to the 
definition, sustainability is defined as “development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs” 
(Robinson, 2004, p.369). The concept of sustainability has been interpreted in terms of 
three dimensions: environmental, social, and economic. This section will discuss the 
relationship between urbanisation and sustainability in each dimension. 
Firstly, in an environmental sense, fast urbanisation with widespread urban expansion has 
brought enormous strain on ecological systems. Buildings, especially housing, and 
highways have sprawled rapidly with occupying cropland and forest in rural areas, and 
other lands with high ecological values in urban areas. In this case, although the urban 
landscape has been transformed into a manageable pattern in terms of its connectivity and 
compactness, the ecological habitat has been challenged and affected due to rapid 
urbanisation process (Zeng et al., 2016). In recent years, environmental sustainability has 
been paid much attention in many large cities, because high-density living due to fast 
urbanisation has brought challenges to environment, such as increasing pollutions and 
emissions, and decreasing public and open space (Robinson, 2004).  
Secondly, in a social sense, sustainability is a process or framework that promotes 
people’s wellbeing within an organisation while also supports the ability of future 
generations to maintain a healthy community (Robinson, 2004). It focuses on mitigating 
social inequity that is associated with issues such as social welfare for rural migrants, 
weak social ties in the urban setting with increasing rural-urban migration (Li et al., 
2012b). In its initial period, urbanization positively influences the social aspects, 
including social mobilisation, political participation, education. However, these effects 
can become negative when urbanisation goes beyond the carrying capacity of the city 
(Shen et al., 2012).  
Thirdly, in an economic sense, sustainability is described as the need to maintain a 
permanent income for humankind, generated from non-declining capital stocks 
(Spangenberg, 2005). According to the concept of sustainability that current decisions 
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should not damage the prospects for maintaining or improving living standards in the 
future, it implies that economic system should be managed so that the greatest amount of 
income can be consumed in the current period without reducing prospects for 
consumption in the future (Anand and Sen, 2000). Linking to urban development, 
economic sustainability focuses on the economic balance, which mainly refers to a 
holistic framework for industrial development in different sectors. A number of 
developing countries have experienced rapid industrialization and urbanization. In recent 
years, the service sector, which requires a variety of manual labour, has rapidly become 
the leading sector in the industrial structure of many countries. Under this industrial 
transformation, the requirements for natural resources and energy usage have expanded, 
thereby threatening the carrying capacity in certain areas. Consequently, economic 
balance is important to achieving the harmonious development between human activities 
and natural environment. 
 
3.3. Urbanisation, urban economic development and housing 
This section will review urban economic development and housing development in urban 
economics, in order to build link between urbanisation and housing. Firstly, this section 
will discuss the relationship between urbanisation and urban economic development. 
Secondly, it will introduce and discuss two important measures of economic development 
including GDP and employment share. Finally, in order to connect urbanisation and 
housing, this section will review housing investment and its impacts on urbanisation. 
 
3.3.1. Urbanisation and urban economic development 
Urbanisation is a natural and inevitable consequence of economic development in both 
developed and developing countries, and urban economic development involves a 
massive shift of labour and other inputs from rural areas to urban areas (Zhang, 2002, 
Mills et al., 1986, Henderson, 2003, Davis and Henderson, 2003). To further understand 
the relationship between urbanisation and urban economic growth, the thesis will discuss 
both sides of demand and supply to explain the shift of labour and other inputs from rural 
areas to urban areas, resulting in economic growth and then the increasing urbanisation. 
Firstly, on the demand side, it is well known that food has accounted for a large share of 
income spent at low-income levels for more than a century. However, with economic 
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growth, the share spent on food declines due to the increase in income, while the amount 
spent on industrial products and services increases. This process is known as Engel’s Law 
(Engel, 1857) and it explains low-income elasticities of food demand and high-income 
elasticities of industrial products and services. The result of this process is increased 
returns on labour and other inputs in industrial products and services compared to those 
in agriculture, and this induces the labour force and other inputs to move from the 
agricultural sector into industrial and service sectors, resulting in expanding economic 
scales in urban areas and then urban economic growth (Mills et al., 1986, Williamson, 
1988). Secondly, on the supply side, the costs of industrial products may decline 
compared to those of agricultural products, and this may also result in a price decrease 
for industrial products. The innovation of techniques may develop faster in industry than 
in agriculture. Moreover, capital accumulation and economic scales may reduce 
manufacturing costs and prices for industry compared to agriculture. Finally, an industrial 
labour force with a high level of education may receive more benefit than those working 
in agriculture, and this will trigger a release of the labour force from agriculture to 
manufacturing and services. Then, with support of more labour force and investment, it 
will result in larger economic scales in urban areas and then urban economic growth 
(Bertinelli and Strobl, 2007). Furthermore, the effect of the supply side has more 
international considerations due to rapid globalisation. Most industrial products are 
tradable, and due to globalisation, most services can be tradable as well (Chen et al., 2014). 
If the economy has no barriers to access to the rest of the world, cost reductions will result 
in output increases, employment increases and price reductions. The whole processes will 
cause huge labour inflows (Mills et al., 1986, Chen et al., 2014, Bertinelli and Strobl, 
2007). In conclusion, economic development causes a shift of labour force from 
agriculture to industry and services because demand rises and costs decline in industry 
and services relative to agriculture.  
There is a large body of literature on urbanisation and economic development. Henderson 
(2003) worked on the urbanisation process and economic growth, and he concluded that 
in recent decades, rapid urbanisation has often occurred in the face of low or negative 
economic growth, and urbanisation was a transitory phenomenon as many countries are 
now fully urbanised. Mills et al. (1986) worked on Indian urban development, and besides 
testing and explaining historical Indian urbanisation, the authors concluded that future 
urbanisation depends on the growth of industry and other predominant urban factors. 
Zhang (2002) worked on China’s urbanisation, and besides testing GDP and agricultural 
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employment as two drivers of national and regional urbanisation, he investigated how 
foreign direct investment could influence urbanisation in China. 
 
3.3.2. The impact of measures of economic development on urbanisation 
As mentioned in the previous section, urbanisation has a strong link with economic 
development, which economic growth advances productivity and expands economic 
scales, providing more opportunities for the agricultural labour force to work in industry 
and services, then resulting in increases of urbanisation. Therefore, to select appropriate 
economic measures and how those measures influence urbanisation are the next topics of 
discussion. Many researchers have chosen particular indices of development to estimate 
the relationships between urbanisation and economic development. These statistical 
analyses, based on regression, yield quantitative estimates of the significance of several 
variables, and estimate how closely the targeted case follows the typical pattern (Mills, 
1972, Mills et al., 1986, Henderson, 2000, Henderson, 2003, Davis and Henderson, 2003).  
Firstly, the most obvious measure of economic development with regard to urbanisation 
is GDP per capita, and a huge body of literature shows that GDP per capita is the most 
accepted measure to determine the economic performance of a whole country or region 
in a certain period of time (Mills et al., 1986, Henderson, 1991, Henderson, 2000, Davis 
and Henderson, 2003, Zhou, 1982). Economic base theory shows that industrial output is 
sold outside the urban area in which it is produced, it influences but is not influenced by 
the population of the urban area (Mills et al., 1986). This argument makes GDP per capita 
of industrial output as a desirable factor that influences urbanization. In addition, there 
are many researches that GDP per capita influences on urbanization level. Annez and 
Buckley (2009) indicated that there was a co-relationship between urbanisation and GDP 
per capita: the higher the urbanisation level, the higher the GDP per capita. This 
phenomenon was more evident for countries that had a GDP per capita less than USD 
10,000. Zhang (2002) tested GDP per capita as the independent variable for China’ 
urbanisation from 1978 to 2000, and the regression model revealed a significant and 
positive coefficient of GDP per capita, suggesting that economic development had a 
positive effect on China’s urbanisation. The positive relationship implied that the rapid 
economic development could attract more labourers to work and then settle in the cities. 
49 
 
Secondly, labour force employment share of both agriculture in rural areas and industry 
and service in urban areas are also considered as a widely used measure of economic 
development with regard to urbanisation (Mills et al., 1986, Zhang, 2002, Li et al., 2014). 
According to supply impacts on labour force shift mentioned in the previous section, 
because urban economic growth advances productivity, which provides more 
opportunities for agricultural labour force to work in industry and services in urban areas, 
resulting in changes of employment share. This promotion also leads to migration from 
rural to urban areas, which increases the rate of urbanisation (Li et al., 2014). Also, many 
researches have tested the influences of employment share on urbanisation. Mills et al. 
(1986) showed a negative correlation between agricultural employment share and Indian 
urbanisation in 1960 and 1980, and the result also showed that agricultural employment 
share were significant to the urbanisation for the Indian case. Similarly, Zhang (2002) 
reported that agricultural employment share was significantly and negatively correlated 
with China’s urbanisation, indicating a shift of the rural agricultural labour force to urban 
industry and services due to enhanced urban growth (Zhang, 2002). 
According to the above discussion, GDP per capita and employment share are the most 
common and widely used measures of economic development with regard to urbanisation. 
For this thesis, using these two economic measures is helpful to test how the economic 
development influences on Shenyang’s urbanisation. Thus, GDP per capita and 
employment share are selected as two main economic measures to test urbanisation. 
 
3.3.3. Housing investment, economic development, and urbanisation 
In order to build a link between urbanisation and housing, this section will review housing 
on urban development and discuss impacts of housing investment on urban economic 
development and urbanisation. 
Housing development can influence urban development and urbanisation in several ways 
(Spence et al., 2008). Firstly, housing development with the scale and structure of housing 
construction can support urban expansion with the most fundamental physical foundation 
(Mayer and Somerville, 2000). Secondly, housing development with the process of 
housing supply determines the size and allocation of the urban population (Chen, 2016). 
In detail,  housing supply plays a vital role in determining housing prices, which affect 
urban employment growth and then the urbanisation level (Glaeser et al., 2005). It can 
50 
 
cause lower employment growth under an inelastic housing supply (Saks, 2008), and can 
also reshape the spatial distribution of the urban population and even the urban economy 
under an elastic housing supply (Saiz, 2010). Thirdly, housing investment is highly 
integrated with the financing of general urban infrastructure and urban public services, 
which supports the formation of urban amenities and enhances the attractiveness of cities. 
The process can eventually bring in population migration from outside (Chen, 2016). 
Moreover, housing development can affect the price movements of housing assets, and 
through household financing behaviours with regard to housing, the fluctuations in 
housing prices affect the urban economy, which eventually affects urbanisation indirectly 
(Cheng et al., 2016, Chen, 2016).  
Housing investment is considered to be a key contributor to economic growth and urban 
development (Topel and Rosen, 1988, Green, 1997, Chen et al., 2011b, Chen et al., 2014), 
not only because housing business is a significant economic activity, but also because it 
is believed to be associated with many social and economic benefits (Chen and Zhu, 2008). 
Harris and Arku (2006) indicated that housing investment might influence economic 
growth through its impact on employment, savings, total investment and labour 
productivity, indirectly resulting in urban growth. Dasgupta et al. (2014) evaluated the 
elasticity of housing investment against changes in an urban population during a fixed 
time period, in order to investigate the influence of housing investment on urban growth. 
The research found that the elasticities of housing investment were steadily increasing in 
developing countries, and OECD countries invested heavily in housing development 
during periods of rapid urbanisation. The research implies that housing investment has a 
positive relationship with urban growth in both developed and developing countries. The 
research also implies that if housing investment does not keep pace with urban growth, 
cities will be developed under poor living and health conditions, with low productivity. 
Xiang et al. (2007) investigated urbanisation and housing investment in China from 1986 
to 2003, and revealed that both continually rose during the period; the relationship 
between them was a mutual promoting causality. Peng (2006) indicated there was a 
positive correlation between fluctuations in housing investment and urbanisation in China, 
and that the urbanisation process was influenced by fluctuations in housing prices and the 
floor area of housing sales. Thus, according to these studies, housing investment can be 
assumed to influence urbanisation. 
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On the other hand, urbanisation and economic factors can also influence housing 
investment conversely. Wang and Liu (2006) conducted a case study of housing 
investment in Beijing using stepwise regression models, and they found that significant 
drivers of housing investment, including the urbanisation level, were housing prices and 
stocks, and GDP per capita. Xiang et al. (2007) investigated the urbanisation and  housing 
investment in China from 1986 to 2003, and he revealed that both of them were 
continually rising during the period and the relationship between them was a mutual 
promoting causality.  
In China, the importance of housing investment to the economy and urban development 
is evident and widely discussed. According to statistical estimates in the year 2000, every 
100 yuan increase in housing investment is expected to produce 315 yuan of gross 
production in the economy (Chen and Zhu, 2008). Zheng (2003) reported that domestic 
housing investment was significant to GDP. Li et al. (2005) showed that a 1 percent 
increase in housing investment would cause a 0.16 percent increase in Chinese GDP. 
These analyses show that housing investment has a positive influence on the Chinese 
economy, which has developed a series of industries related to housing, such as 
construction, material production and building design, etc. (Chen and Zhu, 2008). This 
also implies that a decline in housing investment will affect these types of industries, 
resulting in a recession or even companies shutting down. Then, unemployment will 
occur, firstly in the companies downstream in the industrial chain. 
Furthermore, housing policies have been developed and altered in China, thus affecting 
investment and purchases in the housing market (Dreger and Zhang, 2013). In 1998, the 
system of welfare housing distribution was abolished through the transition of welfare 
housing to private property (Dreger and Zhang, 2013, Wang et al., 2005). Before this 
transition, more than 80 percent of housing investment was from SOEs and government. 
After this transition, less than half of housing investment was from SOEs and government 
(Chen et al., 2011b, Chen et al., 2011a). Moreover, Han (1998) examined the regional 
dimension of housing investment and development in China in order to evaluate the 
factors that shape regional patterns, and found that there was an evident difference 
between coastal and non-coastal areas in terms of housing investment. He also indicated 
that the intensive housing development in the coastal regions was caused by foreign 
investment, especially investment from Hong Kong, Macau and Taiwan. Thus, according 
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to the above discussions, urbanisation, economic factors and housing investment may 
have mutual influences and causalities between each other.  
 
3.4. Housing demand 
3.4.1. “Housing demand” and “housing needs” 
Housing is one of the basic human needs, and it is the most essential element in 
urbanisation (Chen et al., 2011a). The terms ‘housing demand’ and ‘housing needs’ often 
appear in housing studies and government policies, so it is necessary to clarify them to 
avoid confusion.  
Heath (2014) defined housing needs in the report Housing Demand and Need (England) 
as shortfalls from certain normative standards of adequate accommodation. Liu et al. 
(1996) defined housing needs as the quantity of housing required to accommodation of 
the agreed minimum standard without taking account the household’s ability to pay for 
the housing. While, housing demand is a market driven concept and is defined as the 
number of houses that households will choose to occupy based on preference and ability 
to pay. Because housing demand is often based on a defined number of people who want 
to buy or rent housing, it affects the housing market and ultimately the economy (Heath, 
2014). In summary, housing need is a reflection of the basic requirement of 
accommodation to provide adequate living standards, and it can be created without any 
constraints or limits. However, housing demand has a constraint of affordability, and it 
can be considered as general demand for housing in the economic context (Vajiranivesa, 
2008). Alonso (1964) indicated some individuals’ concerns about housing decisions, 
including the size of the house, the distance between the city centre and the house, the 
character of the neighbourhood, the education resources, etc. All of these concerns (or 
tastes) are related to income and prices. 
 
3.4.2. The neoclassical consumption theory on housing demand 
Housing demand has been researched for decades, and early models for estimating 
housing demand were based on neoclassic consumer theory (Megbolugbe and Marks, 
1991). The neoclassic economic models have tried to test several assumptions about 
consumer behaviour, the nature of housing commodity and the attributes of the housing 
market. The main three factors in those neoclassic economic models were income, price 
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and preference (Megbolugbe and Marks, 1991). Subsequently, the neoclassical economic 
theory was applied to housing demand within the framework by Muth (1960) and Olsen 
(1969), in order to test the assumptions mentioned above. The neoclassical economic 
theory subordinated the role of consumer preferences in housing decisions to the income 
and price constraints faced by households. The theory postulated that consumers 
attempted to spend as much as possible on goods and services, including housing, within 
the constraints of market prices and their incomes. The attempts to maximise purchasing 
on housing and other goods by the households defined the general housing demand 
equation (Megbolugbe and Marks, 1991), as follows: 
𝑄 = 𝑞(𝑌, 𝑃ℎ , 𝑃0, 𝑇) (3.1) 
Where,  
𝑄: housing consumption 
𝑌: household income 
𝑃ℎ: the relative housing prices 
𝑃0: a vector of other goods prices 
𝑇: a vector of taste factors 
Because it is difficult to quantify the taste factor (T), some studies introduced a vector of 
household characteristics (H) such as age, race and marital status, in order to capture 
differences in consumer preferences unrelated to income and price factors (Megbolugbe 
and Marks, 1991). Equation (3.2) and equation (3.3) assume the relationship between 
housing consumption and household characteristics. 
  If                         T = t(H)           (3.2) 
Where,  
𝐻: a vector of household characteristics 
Then                   Q= 𝑞(𝑌, 𝑃ℎ , 𝑃0, 𝐻) (3.3) 
Integrating household characteristics into the housing demand equation provides the key 
for the conceptual development of housing decision models (Megbolugbe and Marks, 
1991). Also, residential mobility was another factor affecting housing choice. Due to the 
spatial fixity of housing, when a household decides to move, the relocation process affects 
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a new housing choice (Megbolugbe and Marks, 1991). Thus, variables considering 
mobility started to be of concern to economists.  
 
3.4.3. Nature of housing product 
Housing is a unique good, due to its relatively high cost of supply, durability, 
heterogeneity and spatial fixity (Megbolugbe and Marks, 1991). Those features determine 
the demand and supply of housing in the market, which can be described by variables in 
the economic models. To research housing demand, it is necessary to discuss those 
distinguishing features.  
 
3.4.3.1. Durability of housing 
Durability is the dominant feature of the standing stock of housing, and it raises many 
issues for modelling housing decisions and housing demand. The durability of housing 
also has direct implications for how housing demand should be modelled and how income 
and housing prices should be specified (Megbolugbe and Marks, 1991). This specific 
feature helps us to understand the housing market in two separate sectors. First, the 
demand for housing services is driven by consumers, whose demand is modelled in 
consumption theories in a similar way to any other consumable goods demand (Dusansky 
and Wilson, 1993). Second, the demand for housing stock is driven by investors, whose 
demand is modelled in investment theories (Boehm and McKenzie, 1982). The second 
sector is the distinguishing feature due to the durability of housing, because housing can 
be rented after the first owner buys it. For this reason, housing demand can be separated 
into buying and renting (Megbolugbe and Marks, 1991).  
Lee and Trost (1978) created a tenure choice model considering both buying and renting, 
and the relationships between housing ownership and renting can be equated as in 
equations (3.4)–(3.6). This model can be estimated simultaneously using maximum 
likelihood, but it can be quite costly and may not converge on a solution (Megbolugbe 
and Marks, 1991). 
𝐼 = 𝐼(𝑋) + 𝑢  (3.4) 
 




𝑄𝑟 = 𝑞𝑟(𝑍𝑟) + 𝑢𝑟  (3.6) 
Where,  
𝐼: the unobservable index 
𝑋: the household’s likelihood of owning versus renting 
𝑄𝑜: the owner’s demand for housing services, a function of the variable 𝑍𝑜 
𝑄𝑟: the renter’s demand for housing services, a function of the variable 𝑍𝑟 
𝑢: the disturbance term 
In sum, the durability of the housing allows itself to be utilised or consumed over a long 
period of time. The housing can be rented to meet the needs of tenants. Meanwhile, it can 
make profits for the owners. This process forms the second sector of the housing market 
for the purposes of housing investment, and it also leads to the essential step of involving 
economic factors in the model above.  
 
3.4.3.2. Heterogeneity of housing 
Heterogeneity is an inherent feature of housing. The neoclassical demand model for 
housing services is  based on standard economic analysis applied to a composite 
commodity whose units are homogenous (Muth, 1969). Because housing is a 
multidimensional commodity, standard consumer theory requires modification to 
incorporate the inherent heterogeneity of housing. Housing units with the same price can 
differ in size, age, and access to economic and socio-cultural facilities and public services 
(Megbolugbe and Marks, 1991). The modelling of housing heterogeneity is based on the 
assumption that households value goods for their characteristics (Muth, 1966). 
Megbolugbe and Marks (1991) also indicated that these characteristics could give utility 
or combine with other inputs such as the household’s time. Due to housing heterogeneity, 
this research will focus on the floor area of housing rather than the number of housing 
units for housing stocks.  
 
3.4.3.3. Spatial fixity of housing 
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Spatial fixity is another key feature of housing, and it can affect people’s decision to buy 
or rent accommodation (Megbolugbe and Marks, 1991). Previous housing-demand 
models that incorporated locational factors relied mostly on the characteristic approach 
(Linneman, 1986). Although the spatial fixity of housing has been viewed as a part of 
housing heterogeneity, there are many other location specifications affecting housing 
demand that must be considered. These considerations include distance from important 
locations, the nature of land use in the neighbourhood of the house, the socio-economic 
character of the neighbourhood, the physical nature of the neighbourhood environment, 
and the local government jurisdiction in which the housing stock is located (Megbolugbe 
and Marks, 1991). 
 
3.4.4. Housing demand models 
According to the previous discussion of neoclassical consumption theory, demand for any 
good or service should be a function of income and price. According to this viewpoint, 
housing demand per capita should be a function of income per capita and housing prices 
(Megbolugbe and Marks, 1991, Bajari et al., 2013). The earliest and the most accepted 
housing demand model is The Muth’s Model (1960), in which the desired housing stock 
per capita is a function of housing prices and incomes. In this model, two price variables 
were applied to explain the housing stocks per capita: housing prices and mortgage rates. 
The Muth’s Model also allowed for disequilibrium effects in housing markets under a 
lagged adjustment process, and at any time point, the actual housing stocks were moving 
to the desired or equilibrium housing stocks. However, the lagged adjustment did not 
represent the restrictive effect of mortgages on the housing market (Fair, 1972). In Muth’s 
model, the adjustment towards the desired housing stocks was always moving at the same 
rate, which is not a reasonable assumption for the housing market as mortgages can 
influence the real housing market (Fair, 1972). Fair (1972) also raised a critical issue for 
the model: much of the time adjustment might not be restricted, but some of the time 
adjustment might be restricted too severely.   
Following the Muth’s Model, many researchers have developed housing demand models 
with more considerations on housing tenure decisions, household characteristics and 
preferences, etc. Malpezzi and Mayo (1987) estimated a housing demand model for some 
cities in developing countries. The findings at the household level included: income 
elasticities of demand among renters were small, between 0.3 and 0.6, and figures among 
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housing owners were larger, between 0.4 and 0.8. Owners spent more on housing than 
renters at given income levels, which suggested that variables such as taste and assets 
were one cause of the consumption differences between housing owners and renters. The 
findings at the city level included: rent-to-income ratios rose across cities as income 
increased; owners generally paid a significant premium for ownership, equal to the 
difference between the opportunity cost of housing capital and the imputed rental value 
of housing. Ioannides and Zabel (2003) estimated a housing demand model with 
neighbourhood effects and proved that location and neighbourhood effects could produce 
a high degree of interdependence between neighbourhoods’ demands. The model also 
provided evidence of both endogenous and contextual neighbourhood effects. The 
endogenous effect implied that individual housing demand was affected by the mean 
housing demand of a person’s neighbourhoods. The contextual effect implied that 
individual housing demand was affected by the neighbourhood’s characteristics. Bajari 
et al. (2013) estimated a dynamic structural model of consumer demand for housing and 
nondurable consumption, and the model stimulated how consumer behaviour responded 
to housing price and income declines as well as tightening credit. The analysis showed 
that households’ preference were more to climb the property ladder19 quickly in their 
early life cycle and to invest more in housing assets due to lower housing prices. The 
analysis also showed that under a negative income shock, housing demand declined 
among young-and middle-aged households who stayed in smaller houses rather than to 
trade houses with similar size and higher value. 
Besides those studies mentioned above, many housing demand studies have modelled 
housing demand with variables, such as Zhou (1997) study on forecasting demand for 
single-family housing in the United States, Wheaton (1990) study on the relationships 
between housing vacancy and prices, and Skaburskis (1999) study on housing tenure and 
building type, affected by household size and age, income and housing prices. All of these 
models considered housing demand factors that can be classified into two groups. The 
first group contains demographic factors including household characteristics such as 
household size and housing preferences. The second group includes economic factors 
such as income and housing prices, because most of the models were developed from the 
 
19 Property ladder is a term to describe a series of ascending stages that people are perceived to progress as 
they are able to buy more expensive houses. It starts from more affordable housing for young and first-time 
buyers who are at the bottom of the property ladder, to expensive houses for rich people who are at the top 
of the property ladder. 
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original neoclassical economic theories of housing demand, focusing on consumer 
behaviours in housing consumption and the conditions of the housing market. 
 
3.4.5. Factors of housing demand 
After reviewing housing demand models, it is necessary to specifically discuss factors of 
housing demand, in order to introduce related variables into housing demand models for 
the case of Shenyang. This section will explain the effect of demographic factors and 
economic factors on housing demand, and also will discuss some other factors such as 
commuting cost, interest rate and energy consumption that might influence housing 
demand. 
 
3.4.5.1. The effect of demographic factors on housing demand 
Demography is the study of a population that increases by birth and immigration and 
decreases by death and emigration. In a broader context, demography is also the study of 
the various determinants of population change and the impact of the population (Wunsch, 
2012). This section will review demographic factors on housing demand focusing on 
population and household size. 
Population  
Population is commonly cited in the demographic factors of housing demand. Mulder 
(2006) indicated that the relationship between housing and population was two–sided. 
From population to housing, people live in household and households need housing. In 
the long run, housing supply follows housing demand, and the number of housing units 
approximately reflects the number of households. Because housing is different from other 
commodities due to its high prices and slow production, the demand for households is 
more rigid than that for other living necessities that can be purchased much often 
(Megbolugbe and Marks, 1991). Vermeulen and Van Ommeren (2006) analysed housing 
supply in The Netherlands and concluded that people would move to regions where 
housing was built, but housing was not necessarily built in areas where people wanted to 
live. From housing to population, Mulder (2006) indicated that housing might attract 
migration, and a lack of housing might prevent migration from outside. He also implied 
that housing might refrain or postpone household formation if people could not find a 
suitable place to live. There are two major forms of household formation: separation, such 
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as divorce; and leaving the parental home, due to marriage, education or work 
requirements. People who want to leave home for reasons of education or work 
requirements are likely to accept substandard housing. However, people who want to 
leave for reasons of independence or marriage can wait until they find suitable or 
affordable housing (Mulder, 2006, Skaburskis, 1997). Therefore, it is important to 
investigate further the population factors that have attracted the attention of housing 
researchers.  
Household size 
Apart from population at the macro scale, household size at the micro scale has been 
analysed in housing demand studies. Mayo (1981) also indicated that as household size 
increased, housing quantity and quality decreased monotonically, and housing 
expenditure would rise first and then fall. Kain and Quigley (1975) and Maisel et al. (1971) 
found a positive relationship between housing consumption and household size, while Li 
(1973) found a negative relationship. David (1962) also found that housing expenditure 
increased first with household size then decreased. De Leeuw (1971) studied housing 
demand with different sizes of households. He classified household size into five 
categories from one-person to six-or-more-persons and reported a lower income elasticity 
for small households. De Leeuw (1971) then concluded that households with similar 
demographic features possibly had similar housing demand functions, but these functions 
were not assumed to be the same for households of different sizes. Furthermore, 
Vajiranivesa (2008) presented some straightforward examples to demonstrate how 
population and household size needed to be considered when studying housing demand, 
as follows: 
In any particular geographic area: 
• If there is one person, he represents a housing demand of one housing unit 
• If there are five persons, they represent a housing demand of between one and five 
housing units. 
In this case, the estimation of housing demand starts from one housing unit, because five 
persons may like to live together in one housing unit. 




In this case, the estimation of housing demand starts from two units, because it is unlikely 
that all ten persons would like to live together in one unit. 
• If there are N persons, they represent a housing demand between X and Y units. 
Then, from the study by Hu (2003), the basic equation to calculate the number of housing 
units can be expressed as follows: 
𝑁 = 𝑃 (𝑛 ∗ ℎ⁄ ) (3.7) 
Where, 
N: the number of housing units 
P: population 
n: the number of households per unit 
h: average members per household 
Those examples and equation explain the relationship between housing demand and 
population factors. In order to understand the population factor deeply, many studies have 
used housing per person or housing per household to identify housing demand. 
DiPasquale and Wheaton (1994) used housing stock per household as the independent 
variable to estimate the housing prices. Zheng and Liu (2005) researched the income 
elasticity of housing demand using housing consumption per household as the dependent 
variable. These studies considered a household as a demographic unit. Ioannides and 
Zabel (2003) used household data for estimating housing demand models. In this study, 
the number of persons in the household was introduced as an independent variable, 
implying that the individual was as crucial as the household in demographic factors. 
Eichholtz and Lindenthal (2014) studied the influence of demographic characteristics at 
household level on housing demand, and the analysis showed that the housing demand 
increased with increasing household size.  
Furthermore, in recent years, many studies have focused on housing per person, 
especially in developing countries, because the magnitude and density of the population 
are considerable. Mesthrige Jayantha and Lau (2008) estimated an empirical housing 
model for Hong Kong, and the floor space per person was introduced, assuming that the 
average household size remained unchanged. Chow and Niu (2010) studied China’s 
housing market, and housing space per capita was estimated on both housing demand and 
supply due to the vast magnitude of the population. Those studies provides research 
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inspiration to consider population and household size as factors to influence housing 
demand. 
 
3.4.5.2. The effect of economic factors on housing demand 
In terms of the specification of housing demand, it can be seen from consumer behaviour 
theory that demand for a good or service should be a function of income and the price of 
the good or service relative to all other prices. Thus, housing demand per capita should 
be a function of income per capita and the housing price relative to other prices (Fair, 
1972, Megbolugbe and Marks, 1991). This section will review income and housing prices 
as the main economic factors that influence on housing demand. 
Income 
Income plays a vital role in housing demand models. Income is fundamental to explaining 
housing demand because it is the source of funds for homeowners’ payments of mortgage, 
interest, property taxes, insurance and utilities, and for renters’ payment of their rent 
(Megbolugbe and Marks, 1991). The major concern regarding housing demand and 
income is how sensitive demand is to changes in income, which can be described by 
income elasticity of demand (Mayo, 1981). 
In housing demand studies, the debate over whether to use permanent income20 or current 
income21 has been raging for a long time, and there is widespread acceptance of the fact 
that the elasticity of housing to current income is higher than the elasticity of housing to 
permanent income (Megbolugbe and Marks, 1991). In the literature, household’s 
decisions on housing expenditure are long run in nature. If household behaviour is 
consistent with the nature of housing expenditure, then it is appropriate to choose long-
run permanent income (Megbolugbe and Marks, 1991).  
There are many studies on income elasticity to demonstrate that how income influences 
housing demand. Carliner (1973) reported renter income elasticity as approximately 0.5 
and owner income elasticity as around 0.6 to 0.7 using 4-year average permanent income 
 
20  Permanent income in economic theory is defined as expected long-term average income, and it is 
determined by a consumer’s assets, including physical aspect (property), financial aspect (salary, shares 
and bonds in stock market), human aspect (education and experience). Those can influence the consumer’s 
ability to earn income.  
21 Current income refers to people’s cash flows or disposal incomes in short-term. 
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data. Renter income elasticity was calculated by Lee and Kong (1977) as 0.70 and owner 
income elasticity as 0.87, using 3-year permanent income data. Goodman (2003) studied 
the housing demand in different age groups for the Detroit metropolitan area, and the 
results indicated that income had a significant impact on the housing demand with the 
estimated full income elasticities between 0.30 and 0.35. This study showed that 
increasing income leading to the choice of owning rather than renting housing increased 
housing demand separately from the impacts of tenure-specific income increases. 
Furthermore, there are some recent studies on how incomes explain housing demand in 
the Chinese context. Chow and Niu (2010) used time series from 1987 to 2006 to study 
housing demand and supply in China and their results showed a long-run income elasticity 
of demand for urban housing similar to that in other countries and China in the early 
1930s. This study was also considered to be an example of the applicability of standard 
economic analysis to the Chinese economy (Chow and Niu, 2010). Zheng and Liu (2005) 
used cross-sectional data to estimate the income elasticity of households who bought 
commercial housing in Beijing, and the results showed that the income elasticity was 0.86, 
which was smaller than in developed countries. The result implied that housing in Beijing 
was still a consumption good and households had few housing investment motives.  
Housing prices 
Besides income, housing price is another important factor in estimating housing demand. 
Fair (1972) indicated that if the housing markets were always in equilibrium, the housing 
prices would clear the housing markets. Equilibrium in the housing market would 
correspond to a positive number of vacancies, and this number would be the amount 
needed to meet the normal requirements of market turnover. In the short term, the housing 
markets may not always stay in equilibrium, so an assumption of disequilibrium needs to 
specify how the actual quantity of housing will be determined (Fair, 1972).  
Fair (1972) also explained a relationship between housing demand and housing supply in 
the term of quantity, and this relationship influenced housing prices and developers’ 
decisions. Fair’s viewpoint is that at any one time there is a certain proportion of housing 
occupied or available to occupy and another proportion of housing under construction. 
Thus, the housing supply at any one time is fixed. At the existing set of prices, if the 
housing demand is equal to the available housing supply minus the housing vacancies, 
then the housing market is in equilibrium, otherwise not. If the housing demand is larger 
than the available housing supply minus the housing vacancies, then the actual vacancies 
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will be less than normal, and people may start to buy or rent at the available prices. This 
situation will cause the prices to rise, and then developers respond by building more than 
the normal demand based on removals and population growth. If the housing demand is 
less than the available housing supply minus the housing vacancies, then the actual 
vacancies will be higher than normal, and people start to sell at the available prices. This 
situation will cause the prices to drop, and then developers respond by building less than 
the normal demand. Thus, how fast the housing market moves to equilibrium depends on 
how fast developers respond to disequilibrium (Fair, 1972). 
Many studies discuss how housing prices affect housing demand. Fontenla and Gonzalez 
(2009) researched housing demand in Mexico using micro-level data during the period of 
2002 to 2004 for 21 metropolitan areas, and found that the price elasticity of housing 
demand was -0.3, lower than previous studies for developed countries and within the 
range for developing countries. Chow and Niu (2010) used OLS models with time series 
data from 1987 to 2006 to investigate the influence of housing prices on housing demand 
and housing supply. The price elasticity of housing demand was between -0.5 and -0.6. 
The interaction of demand and supply explained the housing prices at the aggregate level 
in China very well, and the analysis also implied that housing prices in China were not 
the result of speculation. Then Chow and Niu (2015) applied AR models with time series 
data from 1987 to 2012 based on the standard theory of consumer demand, supplemented 
by a partial adjustment mechanism to explain the demand for urban housing in China. 
The result showed that the housing demand was explained well by real income and 
relative housing prices, and the price elasticity was around -1.1. Gu et al. (1999) used 
panel data from 1988 to 1993 to estimate the income and the price elasticity of housing 
expenditure on demand in Taiwan. The interesting point in this research was that it 
separated owner-occupied households into two groups: households with only one house 
and households with more than one house. Firstly, the results showed that the housing 
price elasticities were -1 and -0.98 for renters and owners respectively. Then, the study 
estimated housing price elasticity for all owners, owners with one house only and owners 
with more than one houses, and the elasticities were -1.11, -1.14 and -1.05 respectively. 
The study concluded that housing was not only a common good with a pure consumption 





3.4.5.3. Other factors related to housing demand 
Apart from demographic and economic factors, there are some other factors that influence 
housing demand. This section will review location commuting costs, interest rate, rental 
cost and energy consumption, in order to introduce related variables into the housing 
demand models. 
Commuting costs 
The location of housing is another big concern for any individual household, and in any 
period each household making a residential choice gathers information on the spatial 
locations of housing and the market prices of houses at these locations (Quigley, 1976). 
For each possible location, households consider accessibility costs in their housing budget 
and calculate the total living costs of the housing at the location. In accessibility costs, 
travel to work is the essential component, having a strong influence on how different 
households choose their residential locations (Quigley, 1976).  
Albouy and Lue (2015) indicated that workers who lived far from work would spend less 
on housing but considerably more on commuting costs, and this builds a link between 
commuting costs and housing demand. Many studies researched how commuting costs 
with location concerns influenced housing demand. Muth (1969) discussed the 
relationships between land expenditure and location and indicated the distance where the 
marginal savings in land expenditure exactly balanced the increase in commuting costs. 
He also argued that if a consumer with a higher income had the same marginal travel cost 
but higher land consumption, then the residential choice would be further from the central 
location. On the other hand, if a consumer’s commuting costs were substantially higher 
while his land consumption was almost the same, then the residential choice would be 
closer to the central location. Alonso (1964) also discussed the influences of residential 
location on travel distance and costs with his so-called “bid price” approach to the urban 
land market. In his study, the market was viewed as an auction place, and consumers 
offered bids for the use or purchase of land. The bid price of land was affected by the cost 
of housing and travelling distance, and the cost of other goods. From the demand aspect, 
the study concluded: if the land is more income elastic than travel costs, then people with 
higher income will live further from the city centre; if the land is more travel cost elastic 
than income, then rich people will live closer to the city centre. Polinsky (1977) indicated 
that commuting was instantaneous but required money expenditure, which increased 
strictly with distance. Earlier studies also reported that travelling distance and commuting 
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costs influenced housing choices (Polinsky, 1977, Quigley, 1976). Recent studies have 
also confirmed the importance of commuting costs for housing demand. Zheng and Zhang 
(2007) used cross-sectional data to regress housing prices and housing demand 
respectively in Beijing, and commuting time was found to be significant for both housing 
prices and housing demand. Assuming that commuting costs increase with commuting 
time, the authors implied that the trade-off between housing costs and commuting costs 
was considered by the consumers. According to the discussions above, it provides a 
research inspiration that commuting cost may have an impact on household’s decision on 
housing location that influences on housing consumption and housing demand.  
Interest rate 
Moreover, apart from income and housing prices, interest rate is another factor that 
influences housing price that can further affect housing demand, as interest rate 
determines the cost of mortgage interest repayments (Taylor, 2007). In detail, in certain 
period, higher interest rates will increase cost of mortgage payments and will cause lower 
demand for homebuyers. Also, higher interest rates make renting houses relatively more 
attractive rather than buying houses (La Cava, 2016). Conversely, lower interest rates will 
decline the cost of owning and then effectively increase in housing demand that leads to 
higher relative housing prices. The rise in the relative housing prices in turn leads to an 
increase in the share of spending on housing, so housing demand will increase 
subsequently (Ellis, 2005). Thus, interest rate plays important role on housing demand 
and household’ decisions on housing.  
Many research discuss how interest rate affects housing prices and housing demand. La 
Cava (2016) analysed the determinants of housing rental income and housing prices in 
the US economy and indicated that the housing rental income could rise as a result of a 
higher relative housing price or a higher relative housing demand. The study discussed 
that the observed long-run decline in interest rates should have lowered the price of 
renting relative to owning but have increased the price of owner-occupied housing 
through higher housing demand. Fontenla and Gonzalez (2009) estimated housing 
demand of 21 metropolitan areas in Mexico and found the mortgage interest rate elasticity 
for 25-year mortgages to be -0.39, suggesting that lower mortgage rates could play an 
important role in housing demand. The results of the study also indicated that the housing 
demand elasticity of price and interest rate were similar, which directed government to 




Renting is an alternative way to own housing temporarily, and rental costs have been used 
as a variable for housing demand models in the past (DiPasquale and Wheaton, 1994). It 
appears that owning a house becomes relatively much more expensive when housing 
prices increase rapidly, as rental prices move slowly (Dıaz and Luengo-Prado, 2011). 
Generally, if the quantity of housing demand is equal to the housing supply less the 
normal level of vacancies, the housing market is in equilibrium. However, if the housing 
demand is greater than the housing supply less the normal level of vacancies,  there might 
be people who would like to rent housing at available prices (Fair, 1972).  
In the earlier housing demand research, elasticities of income and price to housing 
demand were investigated in the classifications of renters and housing owners, such as 
Carliner (1973), Kain and Quigley (1975) and De Leeuw (1971). Poterba (1984) 
researched housing user cost, and the theoretical base for the study was that the desired 
quantity of housing (housing demand) depended on the real rental price. DiPasquale and 
Wheaton (1994) applied the rent index to identify the alternative cost of renting in the 
housing demand model and housing price determination equation, and found a negative 
relationship to housing prices. Sommer et al. (2010) developed a dynamic equilibrium 
housing model with specified markets for homeownership and rental properties and found 
that housing prices and rents were determined endogenously.  
Energy consumption 
Recent studies shows that increasing residential energy use is connected to housing 
consumption (Ewing and Rong, 2008). Generally, larger houses consume more energy 
than small houses because there is much more space to heat and cool (Fuller and Crawford, 
2011, Ewing and Rong, 2008). Linking to demographic factors, many studies have also 
found that housing demand depends on household characteristics such as household size 
and ethnic background (Skaburskis, 1997), and generally more people living in the same 
size accommodation consume more energy for residential use.  
Many research discuss how residential energy use affects housing demand. Ewing and 
Rong (2008) studied the relationship between residential energy use and housing size and 
other control variables using OLS regression analysis. The variables included housing 
size and type, housing age, household income and race, household composition and 
energy prices. The results showed that residential energy demand decreased with 
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increasing energy prices, increased with increasing household income and varied by 
household race. The results also confirmed that energy use was positively linked to 
housing size. Zheng et al. (2014) carried out a comprehensive survey of 1,450 households 
in 26 Chinese provinces to identify the characteristics and potential driving forces of 
residential energy use in China, and dwelling size and energy prices were considered in 
the survey. The research examined energy consumption and its driving forces in 
Hangzhou, China, and housing size (including floor area and number of rooms) and 
household characteristics (including size, annual income and members’ ages) were 
investigated by correlation analysis. The positive correlation coefficient implied that 
energy consumption grew when income and housing size increased, but a negative 
correlation coefficient of age suggested that older people consumed less energy than 
young people. This review shows that there is a connection between housing size and 
energy consumption, and this has been researched by many scholars. Thus, we assume 
that energy consumption might affect housing demand per person. 
 
3.5. Housing densification 
3.5.1. Urban compactness and housing densification 
The spatial patterns of human activities create urban forms gradually, and urban 
compactness as one primary urban form is discussed widely today. Urban compactness 
can be interpreted in two ways. One abstract interpretation of urban compactness is the 
idea of the autonomous city, as advocated by (Scoffham and Vale, 1996). This kind of 
city is compact in the sense of self-sufficiency and independence from outside forces. The 
other abstract interpretation of urban compactness is spatially compact, resulting from 
high-density living and efficient transport planning, for example the ‘virtual city’ of 
Thomas and Cousins (1996). In the spatial sense, urban compactness can be generally 
defined as mono-centric and high-density urban development, including a specific 
concentration of housing and employment and a mixture of urban land-use (Gordon and 
Richardson, 1997, Daneshpour and Shakibamanesh, 2011, Ewing, 1997).  
Burton (2002) summarised the advantages of urban compactness as including 
conservation of the countryside, a reduced need to travel by car thus lower fuel emissions, 
support for public transport and walking and cycling, better and easier access to services 
and facilities, more efficient utility and infrastructure provision, and revitalisation and 
regeneration of inner-urban spaces. These advantages are viewed as the objectives of 
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more sustainable development, which embraces social and economic sustainability as 
well as environmental concerns.  
Burton (2002) also divided the compact city into three types: the high-density city; the 
mixed-use city; and the intensified city. The first two types view the city as a ‘product’, 
and in the other it is seen as a ‘process’. The high-density city is probably the most 
common interpretation of the compact city. For example, The UK government aims to 
apply higher densities to achieve sustainability and good urban design, and the US 
government promotes higher densities for reducing car-dependency and avoiding urban 
sprawl (Burton, 2002).  
In terms of the high-density city, Burton also summarised four different aspects to identify 
the concept of density: high average density of population; high density of built forms; 
high-density sub-centres; high-density housing forms.  
A high average density of population is associated most strongly with sustainable travel 
behaviour, as high residential densities may reduce car use by increasing walking 
opportunities (Burton, 2002). High population densities positively support public 
transport and provide the density of demand to create local facilities and services. They 
also increase opportunities for communication and interaction between people by living 
closer together (Burton, 2002, Force Urban Task, 1999).  
High density of the built form reflects the development situation and how built up an area 
is. On the other hand, high density of the built form can result in the loss of open or rural 
land. The Force Urban Task (1999, p.60) indicated that “as density is increased - even to 
the moderate levels of 40 or 60 dwellings per hectare – the land-take diminishes rapidly”. 
The Department of the Environment Transport and the Regions (1998) also found that 
significant land savings could be achieved by avoiding development below densities of 
around 20 dwellings per hectare. Thus, high density of the built form focuses on how 
densely an area is developed, rather than how much population an area contains.  
High-density sub-centres or decentralised concentration focuses on the pattern of high 
density across the city. Burton (2002) stated that some sustainability arguments such as 
support for local facilities and services rely on high residential densities rather than high 
densities overall across the city. Haughton and Hunter (2004) described the compact city 
as a city with a dense core, with the inner area of the city having much higher densities 
than the surrounding areas. Related to the transport aspect, the compact city can be viewed 
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as a ‘decentralised concentration’ that is developed along public transport corridors. This 
density concept generally works in large-scale areas, such as cities and regions.  
High-density housing forms can help cities to achieve the goal of compactness with 
considerations of housing design. The term ‘high-density’ is a relative concept, and high 
density should be compatible with the character of the local areas. Thus, different 
countries or different cities should have their own perceptions of high-density housing 
forms (Burton, 2002). For example, in developed countries such as the UK, high-density 
housing forms refer to building types such as terraces and apartments, compared to low-
density forms like houses, and these compact housing forms are supported for their 
energy-efficiency advantages by the UK government (Burton, 2002). In developing 
countries such as China, medium-rise and high-rise housing with high-density 
arrangements has been popular in recent years, as it can meet residential demand for a 
considerable proportion of the urban population with a relatively limited residential land 
provision (Wang and Murie, 1999, Zhu and Lin, 2004). Overall, high-density housing 
forms can provide more opportunities and better conditions for social interaction and 
community than low-density housing forms (Burton, 2002).  
Galster et al. (2001) indicated that urban compactness is a way to achieve sustainable 
urban development and avoid excessive urban land-use. However, extreme urban 
compactness may result in town cramming (Hall, 2001), lack of open and green space 
(Breheny, 1992), and an inflation in housing prices due to urban containment policies22 
(Dawkins and Nelson, 2002). 
Housing densification is considered to be a crucial factor in the development of a compact 
city; it helps to avoid urban sprawl and achieve urban sustainability (Gordon and 
Richardson, 1997, Daneshpour and Shakibamanesh, 2011). In the US, housing 
 
22 Urban containment policies encourage infill development and redevelopment inside a defined urban area, 
rather than applying traditional approaches to land use regulations that are explicitly designed to limit the 
development of land outside the urban area. Urban containment policies can change housing prices for two 
reasons: first, land prices change when land supply changes; second, if urban containment policies increase 
the value of the amenity package associated with housing, the housing prices will change. In 
microeconomics, housing prices are affected by urban containment policies, because land supply is 
constrained and fails to accommodate new housing demand.    
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densification policies within “smart growth”23 aim to restrain urban sprawl by integrating 
land-uses with housing and increasing housing densities in existing urban areas (Ye et al., 
2005). In Europe, the compact city idea originated with Ebenezer Howard’s Garden City24, 
which was introduced as a way of promoting a sustainable urban form for European cities 
through the European Commission’s Green Paper on the Urban Environment in 1990 
(CEC, 1990). Generally speaking, if a city has enough space available for new housing 
construction or higher residential densities, this can be carried out in several ways. For 
example, a continuing demand for housing units can be fulfilled by building in existing 
urban areas, which is referred to as urban residential densification. Otherwise, the city has 
to expand and seize its surrounding areas, which is referred to as urban expansion. These 
two processes imply urban housing density changes (Broitman and Koomen, 2015). 
Therefore, as the primary characteristic of urban compactness, housing densification not 
only covers high housing density (McLaren, 1992), but also intensive land-use (Newman 
and Kenworthy, 1989). The most commonly used measures of urban compactness are 
related to density, so the next section will discuss different density measurements, mainly 
focusing on housing. 
 
 
23The term “smart growth” has been adopted as a planning agenda since 1990. Nelson and Wachter (2000) 
indicate that the goals of smart growth are to preserve public goods, minimise adverse land-use interactions 
and maximise positive ones, minimise public fiscal costs, maximise the accessibility of jobs and housing 
for all households, and maximise quality of life. Porter (1999) notes five general operational objectives as: 
control the outward expansion of urban areas (containing urban sprawl); stimulate inner-area revitalisation; 
use design to create attractive places; preserve natural resources; and reorient transportation.  
24 In 1989, Ebenezer Howard published To-morrow: A Peaceful Path to Real Reform, and in this book he 
idealised a garden city that would house 32,000 people within a concentric patterned site of 2,400 hectares. 
The garden city was also planned with open spaces, public parks and six radial boulevards extending from 
the city centre. Howard also idealised that the garden city would be self-sufficient, which means that besides 
residential uses the city would have its industry and agriculture. This idea was based on proportionate areas 
of residences, industry and agriculture, which would make the city compact. When a garden city reached 
its population margin, another garden city would be established nearby. Then, a cluster of garden cities 
would appear, and each satellite city would be linked by road and rail. In practice, the first two garden cities 
were built based on Howard’s idea: Letchworth Garden City (1903) and Welwyn Garden City (1920) in 
the UK. Then the garden city movement spread across the world. 
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3.5.2. Density and its measurements 
Density is frequently cited when discussing urban sustainability alongside land-use 
mixture, urban layout, transport, housing form and design quality; mixed-use urban forms 
with high density are believed to be a sustainable urban form (Dempsey et al., 2012, Jenks 
and Jones, 2009). From the residential aspect, Cheng (2010) summarised density in two 
perspectives: physical density and perceived density. Physical density refers to “a 
numerical measure of the concentration of individuals or physical structures within a 
given geographical unit”, and it is “an objective, quantitative and neutral spatial indicator” 
(Cheng, 2010, p.4). Perceived density is defined as “an individual’s perception and 
estimate of the number of people present in a given area, the space available and its 
organization” (Cheng, 2010, p.12). In perceived density, spatial characteristics of an area 
are important, and the more important concerns focus on the interaction between the 
individual and the environment as a whole (Cheng, 2010). 
 
3.5.2.1. Population density measurements 
In physical density, there are two main categories of density measurement: population 
density and building density (Cheng, 2010, Ng, 2009). Within the category of population 
density are regional density, residential density and occupancy density (Cheng, 2010). 
Regional density and residential density are the ratio of a population to the land area of a 
given area or region. Occupancy density is the ratio of the number of occupants to the 
floor area of an individual habitable unit. The area is usually defined by a municipal 
boundary that covers both developed and undeveloped land. Regional density is often 
used as an indicator of population distribution in national planning policies (Cheng, 2010).  
Residential density is the ratio of a population to residential land area, and this density 
measure can be further classified in terms of net and gross residential densities based on 
the definition of the area (Cheng, 2010). Occupancy density is the ratio of the number of 
occupants to the floor area of an individual habitable unit. The habitable unit can be any 
kind of private or public space, such as a dwelling, office or theatre, but the floor area 
usually refers only to an enclosed area. This density measure is used as an indicator for 
estimating the services required in a building, such as electricity demand, space cooling, 
heating load and the provision of fire safety facilities (Cheng, 2010). Occupancy rate, as 
the inverse measure of occupancy density, is the ratio of the floor area of an individual 
unit to the number of occupants, and it is commonly used as an indicator of the space 
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available for individual occupants. In building design, a higher occupancy rate means a 
larger habitable area for individual occupants, and a minimum occupancy rate is often 
used to ensure the health and sanitary conditions of habitable spaces (Cheng, 2010).  
 
3.5.2.2. Building density measurements 
Building density comprises net residential density, gross residential density (Ng, 2009), 
plot ratio or floor area ratio (FAR), and site coverage or building coverage ratio (BCR) 
(Cheng, 2010, Ng, 2009). Each of these measurements has a specific focus in terms of 
urban density and can be used in particular cases of analysis. 
Net residential density and gross residential density 
Net density is the most straightforward measurement of urban density; it is easy to 
understand and commonly used in planning and urban design. In the UK context, net 
residential density refers to land covered by residential developments in addition to 
gardens and other parts of the plot, and it also includes a half width of the adjacent road 
(Ng, 2009, Cheng, 2010). The net density is often measured in two ways: dwellings per 
hectare (dph) or habitable rooms per hectare (hrh).  
There are slight differences between these two units. The Department of the Environment 
Transport and the Regions (1998) states that dph is the most appropriate measure to 
understand land requirements for development, as it shows precisely how much land 
should be allocated for a defined number of dwellings. Habitable rooms per hectare (hrh) 
is a more accurate measurement, and it shows how many more people can be 
accommodated in an area when the physical density increases. 
Nikeghbali (2017) indicated that net density was commonly used for measurements at the 
neighbourhood scale. One of the main reasons for this is that the net density does not 
count supporting facilities such as schools, hospitals and other amenities that may serve 
more than one neighbourhood. This measurement provides an overall vision of a 
neighbourhood form, although it cannot independently show the specific character of the 
urban form. The main issue with net density is that the size of the housing is not counted, 
and the organisation of dwellings within blocks does not influence the net density. Such 
factors in net density can significantly change the features of an area.  
Gross density is similar to net density. Compared to net density, gross density covers 
other facilities such as schools, parks, public buildings and main roads. Due to the nature 
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of gross density, it is commonly used on a large scale and in neighbourhoods, because it 
covers land and spaces that serve a large area.  
Barton (2013) indicated that for a specific case, significant changes might not affect net 
density when counted in gross density, because large areas with large parks and other 
facilities do not influence the net figure by increasing the number of dwellings. Thus, 
increasing the number of dwellings has less influence on gross density. Conversely, 
reducing the amount of land for a larger scale can significantly increase gross density, 
while it may not affect the local net density on a smaller scale (Nikeghbali, 2017).  
Building coverage ratio (BCR) and floor area ratio (FAR) 
Building coverage ratio (BCR) is the ratio of the total standing area of all buildings to the 
total area of the defined area; it estimates the building density in two-dimensional building 
stretching (Wu and Li, 2010, Pan et al., 2008). This measure is often used for figure-
ground analysis and to represent the building coverage as the distribution of built mass 
and open space (Pont and Haupt, 2010).  
Floor area ratio (FAR), sometimes called plot ratio, floor space ratio (FSR) or floor space 
index, is the ratio of the gross floor area of all buildings to the total area of the defined 
area; it estimates the building density in three-dimensional building growing (Ng, 2009, 
Wu and Li, 2010, Pont and Haupt, 2010). This measurement can support the net density 
measure to increase understanding of the characteristics of development on a defined 
piece of land (Department of the Environment Transport and the Regions, 1998).  
Net density measured by dwelling per hectare (dph) and habitable rooms per hectare (hrh) 
may not demonstrate the exact volume of development because the sizes of the dwellings 
and rooms may differ. For example, a dwelling with 50 m2 has the same net density or 
gross density as a dwelling with 100 m2 on a defined piece of land, because the net density 
is measured by the number of dwellings or rooms. Moreover, in many developing 
countries, due to a shortage of residential land with high population densities, multi-
family residential buildings are widely used, compared to single-family housing in 
western countries with relatively low densities. This results in the prevalence of medium-
rise and medium-high-rise or even high-rise buildings for residential use. In this situation, 
net density and gross density cannot reflect the housing needs, because one building is 
occupied by many households. Therefore, for this kind of case, plot ratio can be a better 
measurement. The Department of the Environment Transport and the Regions (1998) 
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indicates that net density or gross density is a simpler and more understandable measure 
for comparing development densities, but FAR and BCR can be used for more in-depth 
analysis because they take housing size into account.  
DETR (1998) also suggests that FAR and BCR, in addition to other building factors such 
as footprint or building height, can establish a more accurate relationship between the 
density and characteristics of the urban form. Pont and Haupt (2010) demonstrate that a 
combination of BCR and FAR with other measurements, such as building height and 
footprint, can be used to present a formal typology of an area. Therefore, BCR and FAR 
are the most critical measures for describing density, often in conjunction with other 
supporting measurements.  
According to the definition of FAR, an increase in density refers to an increase in floor 
area in a defined area. This increase may be due to either increasing the number of houses 
or extending the size of houses without changing the quantity. Therefore, sometimes 
density changes measured by FAR do not mean that more people are living in the area. 
However, a higher density measured by FAR generally implies a development with a 
higher number of housing dwellings, because housing size in a region or city is typically 
controlled within a certain range (Nikeghbali, 2017).  
Through the above reviews, we can see that density can be measured and expressed in a 
variety of ways. The density measurements mentioned above are either population 
oriented or building oriented. In each focus, different density measurements are 
appropriate in different situations and are suitable for their own research aims. According 
to these new definitions of density, they all use land area as the denominator but have a 
different choice of numerator. The choice of numerator depends on the phenomenon 
under investigation. For example, when considering infrastructure, population density is 
appropriate as people are the object of study or regulation, and it is most appropriate for 
defining catchment areas for infrastructures that serve people, such as hospitals and 
schools. However, dwelling unit density is more appropriate for the provision of 
infrastructure services, such as water and sewer pipes, roads, and electricity to buildings 
(Taylor and Van Nostrand, 2008). Thus, many scholars indicate that there is no consensus 
or standard measure of density, but there are only measures that are more widely used 
than others (Burton et al., 2003, Ng, 2009, Cheng, 2010). This chapter aims to research 
the issue of spatial housing densification in Shenyang, focusing on building rather than 




3.5.2.3. Housing density research for Chinese cities 
In China, the first use of BCR and FAR in urban planning can be traced to the 1980s. In 
the 1980s, with the development of the detailed regulatory plan, BCR and FAR began to 
be paid attention in urban studies. Liang (1992) indicated that the determination of BCR 
and FAR must consider the city size, the investment and arrangement of urban 
infrastructures, and the supply of land market. He also stated that the urban planning for 
Chinese cities should consider the population density as the primary indicator, rather than 
the housing density. He (1996) studied the constraints of housing density and indicated 
that BCR and FAR should be determined by the social and economic environment, 
reflecting the efficiency of land-use. Zhu (1992) indicated that the determination of BCR 
and FAR should follow the requirements of the economic reform, which could stimulate 
the real estate business. Lin (1994) analysed the relationship between land prices and 
FAR and concluded that excessive controls on FAR could not maximise the economic 
benefits of the land.  
Moreover, there are many studies on residential FAR, focusing on how to reasonably 
determine FAR for residential communities and how to understand and analyse FAR from 
the perspective of urban design. Chen (2006) researched the determinations of residential 
FAR and concluded that in the current Chinese situation it should be determined by 
economy development, population magnitude and land-use efficiency in a macro sense, 
and by housing spatial forms and residential cultures in a micro sense. Zhai (2006) 
indicated that besides economic and population considerations, the arrangements of urban 
infrastructure and living environments are also crucial for FAR determinations. Due to 
rapid urbanisation and high housing demand, new housing constructions on limited urban 
land have resulted in a massive wave of medium-rise and high-rise residential buildings 
being constructed in many Chinese large cities. As a result, high FAR has attracted 
attention in urban design (Zhai, 2006). Chen and Xiao (2007) analysed the situation of 
high FAR with increasing living space due to the rapid urbanisation process and they 
indicated that new housing constructions should strengthen the control over high FAR in 
housing, based on the principle of agricultural land conservation, in order to prevent over-
housing development and to minimise the impact of human activities on the natural 
environment. Other studies include that by Yang (2004) on the analysis of the factors that 
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influence houses’ FAR, and that by Yu and Wang (2003) on the study of houses’ FAR 
and residential quality, etc.  
 
3.6. Chapter summary 
This chapter reviews the existing literature on urbanisation, housing demand and housing 
densification, including their definitions and influencing factors. The section on 
urbanisation demonstrated that urbanisation is a critical factor of the urban development 
process and it is also a result of economic development. The relationship between 
urbanisation and economic development is significant, and many studies have found that 
the level of urbanisation is closely correlated with some economic indicators, such as 
GDP and the employment rate. It has also been demonstrated that urbanisation is 
connected to urban housing through housing investment. The section on housing demand 
showed that because rapid urbanisation results in a massive urban population living in 
cities, housing demand will increase. It was demonstrated that housing demand can be 
explained by the consumption theory and it can be tested by demographic, economic and 
other factors. The section on housing densification explained that a high-density city is 
subject to urban compactness, and high-density housing is an important element of a high-
density city. This section focused on the reviews of housing density and its measurement 
distinctions.  
Through the literature reviews, this chapter has achieved some of the research objectives 
mentioned in Chapter 3, and it has provided a knowledge base for the thesis. The next 




4. Methodology and research designs 
4.1. Chapter introduction 
This chapter presents a comprehensive overview of methodologies adopted across the 
whole thesis, including why choose case study as the main methodology for the study and 
methods and techniques for investigating the three embedded units. Firstly, the thesis 
distinguishes between case study method and other research methods and explains why 
choose case study method for the study. Secondly, the thesis discusses the philosophy of 
social science with regression analysis and presents the method of multiple regression 
with the OLS method with time series data for urbanisation and housing demand, and the 
method of housing density with its changes for housing densification, respectively. This 
section prepares the theoretical base of the methods for each embedded unit. Thirdly, the 
chapter presents the model estimations and discusses the model specifications for the 
units of urbanisation and housing, respectively. Finally, it explains how the GIS technique 
with spatial aggregation works for the unit of housing densification. Finally, in the section 
on data issues, it discusses data collection, proving data reliability and data adjustment 
for data accuracy.  
 
4.2. Why choose case study as a methodology? 
4.2.1. Differences between the case study method and other methods 
After identifying the research questions and the corresponding research objectives, it was 
time to decide an appropriate research method for this thesis. According to Yin (2017), 
there are main five different research methods: experiment, survey, archival analysis, 
history and case study. The way to distinguish the five research methods is based on the 
three main conditions of research: the form of the research question posed; the control a 
researcher has over actual behavioural events; and the degree of focus on contemporary 
as opposed to entirely historical events. Table 4.1 presents these three conditions for those 







Table 4.1 Relevant situations for different research methods 








Experiment How, why? Yes Yes 
Survey Who, what, where, 
how many, how 
much? 
No Yes 
Archival Analysis Who, what, where, 
how many, how 
much? 
No Yes/ no 
History How, why? No No 
Case Study How, why? No Yes 
Source: Yin, 2017  
 
With regard to the form of the research questions (Table 4.1), this thesis mainly focuses 
on ‘how? questions, e.g. how the driving factors influence urbanisation and the housing 
demand of Shenyang. The questions are more explanatory and likely to lead to the use of 
a case study, history, or experiment as the preferred research method, because such 
questions “deal with the tracing of operational processes over time, rather than mere 
frequencies or incidence” (Yin, 2017, p.10).  
According to Yin (2017), the history research method has virtually no such control and 
works on “dead” past cases25. Moreover, the researchers must rely on primary documents, 
secondary documents, and cultural and physical artefacts as the main sources of evidence. 
Compared to the history research method, a case study is preferred “when the relevant 
behaviours still cannot be manipulated and when the desire is to study some 
contemporary26 event or set of events” (Yin, 2017, p.12). Also, the case study method 
relies heavily on two sources of evidence that are not usually available for a history 
research method: direct observation of the events being studied; and interviews with the 
 
25 “Dead” past case refers to a case where it is impossible to conduct direct observations or no relevant 
persons are alive to report. 
26 “Contemporary” here refers to a fluid process of the recent past and the present, not just the present. 
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individuals who may still be involved in those events.  
According to Yin (2017), the experiment research method requires researchers to 
manipulate behaviour directly, precisely and systematically. This often happens in a 
laboratory setting, focusing on one or two isolated variables (and presuming that the 
laboratory environment can control for all the remaining variables beyond the scope of 
interest) or in a field setting. Here, the term field (or social) experiment has emerged to 
cover research where researchers “treat” whole groups of people in different ways, such 
as providing or not providing them with different kinds of vouchers to purchase services. 
Moreover, Yin (2017) provides a two-fold definition of the case study research method. 
The first part defines the scope of a case study: it “investigates a contemporary 
phenomenon (the “case”) in depth and within its real-world context, especially when the 
boundaries between phenomenon and context may not clearly evident” (Yin, 2017, p.15). 
This means that a case study aims to understand a real-world case and it assumes that 
such an understanding is likely to involve important contextual conditions pertinent to the 
case. This part of the definition also helps to distinguish a case study from the other 
research methods. For example, the experiment method deliberately separates a 
phenomenon from its context in a laboratory setting. The history method is able to 
research the situation between a phenomenon and its context but it usually focuses on a 
non-contemporary case. The survey method can also deal with phenomenon and context, 
but its ability to investigate the context is extremely limited27. The second part of the 
definition is given because phenomenon and context are not always sharply 
distinguishable in real-world situations. In detail, Yin (2017, p.15) indicates that the case 
study method “copes with the technically distinctive situation in which there will be many 
more variables of interest that data points, and as one result; benefits from the prior 
development of theoretical propositions to guide design, data collection, and analysis, and 
as another result; relies on multiple sources of evidence, with data needing to converge 
in a triangulating fashion”.  
Linking to this thesis, the research questions are set around Shenyang’s urban 
 
27 Yin (2017, p.15) in his book describes the extremely limited survey method means. For instance, the 
survey designer constantly tries to control and limit the number of items in a questionnaire (so that the 
number of questions can be analysed) to fall safely within the allotted degrees of freedom (usually 
constrained by the number of respondents who are to be surveyed as well as the presumed variability in the 
likely response sets). 
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development, which covers three specific topics: urbanisation, housing demand and 
housing densification. Each research topic is designed to investigate a contemporary 
phenomenon during a certain research period. Furthermore, all the phenomena are not 
“dead” past events; they still have ongoing trends in the future28. Also, different areas and 
regions may have different urban developments, in terms of their locations, cultures and 
levels of development, and no general analysis can capture the accurate causes and 
consequences of urban development for a random area or region. Therefore, there are 
boundaries between the real situation and the existing context. Moreover, in order to 
answer the research questions, this thesis will rely on multiple sources of evidence and 
data, and also benefit from the prior research to guide the research design and analysis 
and investigate in depth the urban housing issues of Shenyang. All of the above factors 
confirm the definitions of the case study method. Thus, this thesis has chosen the case 
study as a research method. 
 
4.2.2. Why single-case (embedded) design 
After identifying this thesis as case study research, it is now useful to consider the 
differences in research design between a single-case study and a multiple-case study. Yin 
(2017) categorises case study research designs into four types: single-case holistic designs; 
single-case embedded designs; multiple-case holistic designs; and multiple-case 
embedded designs. Figure 4.1 covers all four types of design, based on the 2*2 matrix, 
and the matrix shows that every type of design includes the desire to analyse contextual 
conditions in relation to the “case”.  
 
28 According to Shenyang Urban Overall Development Proposed Plan 2011-2020, the urban population is 
estimated to reach 7.25 million in 2020, with 2 million growth compared to 5.28 million at the end of 2014. 
The housing space aim is 35 m2 per capita. This means that urbanisation has an ongoing trend to increase. 
Also, in order to settle this urban population, the housing demand will increase. Eventually, due to the 





Figure 4.1 Types of designs for case studies 
Source: Yin, 2017  
It is clear to see that the most evident distinction between a single-case study and a 
multiple-case study is that the former implements a single case and the latter implements 
more than one case. Another difference between a single-case study and a multiple-case 
study is that in the latter, the researcher studies multiple cases in order to understand the 
differences and similarities between the cases (Stake, 1995). Also, the researcher is able 
to analyse the data both within each situation and across situations (Yin, 2017).  
Both case study designs have their features and advantages. In detail, a single-case study 
has five rationales: critical, unusual, common, revelatory, or longitudinal case (Yin, 
2017). The first rationale, critical, means that selecting a critical case would be critical 
to the theory or theoretical propositions. The theory or theoretical propositions should 
have specified a clear set of circumstances within which its propositions are believed to 
be true. In this way, the single-case study can present a significant contribution to 
knowledge and theory building by confirming, challenging or extending the theory (Yin, 
82 
 
2017). The second rationale for a single-case study is unusual, meaning that the case 
represents an extreme case or an unusual case that deviates from theoretical norms or 
even everyday occurrences (Yin, 2017). The third rationale, common, is viewed as a 
converse to the second rationale, as its objective is to capture the circumstances and 
conditions of a common situation. This rationale means that the case might provide 
information about the social processes related to some theoretical interest (Yin, 2017). 
The fourth rationale, revelatory, means that the case provides an opportunity for the 
researcher to observe and analyse a phenomenon that was previously inaccessible to 
social science inquiry (Yin, 2017). This can be understood as a conclusion and 
recommendation resulting from a research analysis or evaluation. The fifth rationale, 
longitudinal, refers to studying a case at two or more different points in time, because the 
theory of interest would likely specify how certain conditions and the underlying 
processes change over time.  
Compared to a single-case study, a multiple-case study has distinct advantages and 
disadvantages. The evidence from multiple cases is often considered potentially more 
compelling, so the multiple-case study is therefore considered to be more robust overall 
(Yin, 2017). On the other hand, a multiple-case study can be enormously expensive and 
time consuming to conduct (Yin, 2017). The existence of a phenomenon can be described 
by a single-case study. For creating high-quality theory or theoretical propositions, a 
single-case study is better than a multiple-case study because a single-case study can 
produce extra and better theory (Siggelkow, 2007).  
Embedded units of analysis can be introduced into a case study, which means that the 
researcher is able to analyse the data within the case, or to make a cross-case analyses 
between the cases (Gustafsson, 2017). This is reflected in single-case (embedded) and 
multiple-case (embedded) studies, as seen in Figure 4.1. The application of embedded 
units provides the researcher with the ability to investigate subunits that are located within 
a larger case (Yin, 2017). Eisenhardt (1991) indicated that the number of units in a case 
study depends on how much new information the cases provide and how much is already 
known. Dyer Jr and Wilkins (1991) then indicated that the number of cases and the length 
of the researchers’ stay is not the key issue, but that the key issue is whether the researcher 
is able to describe and understand the context of the scene in question, so that the context 
can be made understandable to the readers and produce theory or theoretical propositions 
related to the context.  
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Linking back to this thesis, Shenyang’s urban housing can be viewed as a large single-
case with three embedded units: urbanisation, housing demand and housing densification. 
There are several reasons for this. First, this case is critical to the theoretical proposition 
that rapid urbanisation leads to increasing housing demand, which results in housing 
densification. Separately, each unit has its own theory or theoretical proposition, as 
discussed in the literature review. Second, each embedded topic can capture the 
circumstances and conditions of urbanisation, housing demand and housing densification, 
or discover some unusual phenomena for each embedded topic. Third, through the 
analysis the thesis will provide conclusions for Shenyang’s urban housing and 
recommend policy suggestions for each topic. Fourth, in order to describe and specify the 
processes of each topic and how they change over time, the thesis studies the case in a 
certain period of time29, which responds to the fifth rationale, longitudinal, of a single-
case study. Thus, according to those discussions, this thesis applies case study as a 
research methodology, and it is considered as a single case study with three embedded 
units: urbanisation, housing demand and housing densification. 
 
4.3. Theoretical base of methods 
4.3.1. Philosophy of regression analysis 
Regression analysis is a powerful statistical method to examine the relationship between 
two or more variables of interest. The philosophy of regression analysis can be interpreted 
by the empiricism philosophy30 in science research. For the empiricist interpretation, 
regression analysis is considered as a formal method, and the regression equation has the 
form of a general law. It is a quantitative research method used to test the nature of 
relationships between a dependent variable and one or more independent variables. As 
the use of the statistical model is justified in such way, the question of what is the 
philosophical status of this general law arises. Ron (2002) suggests two approaches to 
answer this question from an empiricist perspective. The first approach is structured as 
followed: 
 
29 For each embedded topic, the researcher selected a research period that covers more than two points of 
time. The details are displayed in the method and data issues sections. 
30 Empiricism is the philosophical tradition that understands scientific laws as a description of relations 
between sense observations expressed as constant conjunctions of events. 
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1. Scientific laws are expressed in terms of relations between observations, in the form 
of y = f(xn). 
2. Regression analysis rests on a mathematical theorem that assumes the existence of a 
true model, in the form of y = f(xn). 
3. Social relations cannot be modelled in such a way, either for epistemological or for 
ontological reasons.  
4. Hence: regression analysis cannot be used for a causal inference but only for a 
descriptive inference.  
This approach is designed to frame the answer in terms of a continuum between a ‘mere 
description’ and a ‘true model’ 31 , and statistical models are used to estimate the 
parameters of the function in a known level of precision based on data taken from a 
sample. For example, ordinary least squares (OLS), as the most basic and widely used 
form of regression analysis, allows an estimation of the parameters of a model, assuming 
that there are linear relations between the variables. This approach to answer the question 
of the metaphysical status of the regression equation is to claim that it is an attempt to 
estimate a true model that exists in the real world. There are two assumptions that must 
be sustained in order to ensure the result of a regression analysis is an estimate of a true 
model. The first is an ontological assumption that social relations are modelled in a way 
that can be described as a mathematical function. The second is an epistemological 
assumption that it is possible to know the parameters of this function. Both assumptions 
are difficult to sustain. First, for the ontological assumption, there is no procedure that 
can be used to support or refute it, as social relations are modelled by a true model that is 
still unknown to us. Second, for the epistemological assumption, even if it is believed that 
social relations follow a law-like mathematical function, the current status in the social 
science provides few clues regarding the form of this function (Ron, 2002).  
Considering the two difficult-sustained assumptions, Ron (2002) provides the second 
approach from the empiricist perspective. The second approach is similar to the first 
approach but constructs competing models to explain the same research process, because 
for epistemological reason we cannot know the functional form of the ‘true model’. Ron 
(2002) also indicates that the way that the competing models can explain the relationships 
 
31 The term ‘true model’ appears in the statistical model upon which regression analysis is based. The true 
model is a mathematical function that connects the variables in a population.  
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between variables is by collecting sufficient empirical observations. Hypothetically, if it 
could collect all available data, the ‘true model’ will be the one that best fits the data for 
the research. However, in the most research, as it only collects a sample of observation, 
not all the observations, it is not possible to use ‘goodness of fit’ as the only criterion to 
distinguish between the models. Hence, additional criteria or further explanations should 
be used to distinguish and discuss between the competing models, in order to ensure the 
empirical adequacy. Ron (2002) divides the additional criteria and further explanations 
into three groups. The first group is to add a different criterion for explanation, usually 
expressed in terms of models, theories, or causal mechanisms. The second group is to add 
personal knowledge, beliefs and needs of the scientist, so that the best explanation is the 
one that conforms with the pre-existing knowledge or is suitable for the needs. The third 
group is to add a different empirical criterion to select between models, which different 
methods of robustness check may be used in addition to the criterion of goodness of fit. 
Linking to this thesis, the literature review shows that many studies use regression 
analysis to research urbanisation and housing demand, e.g. Mills et al. (1986), Mills 
(1972), Henderson (2000), Henderson (2003) and Zhang (2002) for urbanisation, and e.g. 
Muth (1960), Carliner (1973), Malpezzi and Mayo (1987) and Chow and Niu (2010) for 
housing demand. All of those studies are based on the empiricist sense to examine the 
relationship between the variables and estimate the parameters of the function in a known 
level of precision based on data taken from a sample, which provide an inspiration for 
this thesis to analyse urbanisation and housing demand using regression analysis in the 
empiricist perspective. Furthermore, due to data availability, it is impossible to collect all 
data of empirical observations but a sample of observations, so additional criteria that 
consider both stable and lagged situations will be used to distinguish between the 
competing models, in order to ensure the empirical adequacy.  
 
4.3.2. Multiple regression analysis with time series data 
Theoretically, multiple regression is often used for two main purposes: first, it can be used 
to predict a dependent variable using a combination of independent variables; second, it 
can be used to estimate whether one variable affects another causally and the magnitude 
of the effect (Remler and Van Ryzin, 2010). Multiple regression analysis is most useful 
for ceteris paribus analysis because it can control many other factors that simultaneously 
affect the dependent variable. It is important for testing economic theories and evaluating 
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policy effects when we must use non-experimental data (Wooldridge, 2015). Another 
advantage of using multiple regression is that it can accommodate many independent 
variables that may be correlated, and this is better for inferring causality than simple 
regression. Moreover, multiple regression can incorporate general functional form 
relationships, and this is more flexible than simple regression where only one function of 
a single variable appears in the equation (Wooldridge, 2015).  
A widely used method of multiple regression for the urban economy is the Ordinary Least 
Square (OLS) method, which estimates the parameters of a multiple linear regression 
model (Wooldridge, 2015). The OLS method is often used when both the independent 
and dependent variables are quantitative and continuous (Remler and Van Ryzin, 2010). 
The OLS method can describe a regressed relationship between the independent and 
dependent variables through a linear equation. This linear equation provides a line called 
the OLS regression line, and all the data are located on or around this line. Two things 
are essential for the OLS method: goodness-of-fit and residuals.  
Goodness-of-fit refers to how well the independent variables explain the dependent 
variable, which is represented by R-square (Remler and Van Ryzin, 2010, Wooldridge, 
2015). Generally, a higher R-square (close to 1) is better for prediction and explanation, 
because it provides a tighter fit for the data and fewer errors. However, depending on the 
real situation and availability of data, it does not need to be near perfect (Remler and Van 
Ryzin, 2010).  
Residuals are the difference between the actual value and the fitted value, or the 
unexplained variation not in R-square. Goodness-of-fit and residuals can be explained: if 
all the data were perfectly regressed, they would all be located on the line. In this case, 
R-square would be 1 and residuals would be 0 (Remler and Van Ryzin, 2010). However, 
in real situations, two figures are not that perfect, especially in social science. Sometimes, 
low R-squares are common (Wooldridge, 2015). 
Time series data and cross-sectional data are the two main types of data in econometrics. 
Compared to cross-sectional data, time series data follow a temporal ordering 
(Wooldridge, 2015). According to the research design, this thesis aims to investigate 
urbanisation and housing demand, focusing on how their influencing factors work over a 
certain period of time. With these research aims, time series analysis with time series data 
is chosen for the two embedded units. 
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With the application of the OLS method with time series data, the randomness of samples 
must be ensured. Wooldridge (2015) indicates that economic time series data meet the 
intuitive requirements for the randomness of a sample because it is not possible to know 
the next time point’s data until that point in time. Wooldridge (2015, p.313) also explains 
the randomness of samples for time series data: “Formally, a sequence of random 
variables indexed by time is called a stochastic process or a time series process … this is 
why we think of time series data as the outcome of random variables”.  
In time series, two models are prevalent and useful: static models and finite distributed 
lag models. 
Static models  
Static models analyse a contemporaneous relationship between a dependent and 
independent variable: 
𝑦𝑡 = 𝛽0 + 𝛽1𝑥𝑡 + 𝜇𝑡 (4.1) 
Generally, a static model is postulated when a change in x at time t is believed to have an 
immediate effect on y (∆𝑦𝑡 = 𝛽∆𝑥𝑡, when ∆𝜇𝑡 = 0). Static regression models are also 
used to analyse the trade-off relationships between y and x, and the models are also 
available and useful for multiple regression analysis (Wooldridge, 2015). 
Finite distributed lag models 
Finite distributed lag (FDL) models allow independent variables to affect a dependent 
variable with time lags; here is an example of an FDL model of order two: 
𝑦𝑡 = 𝛼0 + 𝛽0𝑥𝑡 + 𝛽1𝑥𝑡−1 + 𝛽2𝑥𝑡−2 + 𝜇𝑡 (4.2) 
Under the situation of ceteris paribus effect of x on y, there is no error term (μ) in each 
period. In the above equation, there can be immediate changes between each time point, 
called impact propensity or impact multiplier. Similarly, there can also be changes 
between interval time points. The changes can be drawn as a function of time lag called 
lag distribution (Figure 4.2). The lag distribution implies that the largest effect occurs at 
the first lag (Wooldridge, 2015). Generally, the purpose of an FDL model is to test 
whether x has a lagged effect on y, and the models are available for multiple regression 
analysis (Wooldridge, 2015). Moreover, static models can be treated as a particular case 
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of FDL models with immediate changes between each time point set as zero (Wooldridge, 
2015).  
 
Figure 4.2 A lag distribution with two non-zero lags 
Source: Wooldridge, 2015 
 
4.3.3. Method of measuring housing density and changes 
According to the literature review on different housing density measures, building 
coverage ratio (BCR) and floor area ratio (FAR) can be used for in-depth density analysis, 
rather than net density and gross density, because they take house size and three-
dimensional building growth into account. Furthermore, for the current Chinese 
circumstances, the size of the house is much more commonly used than the number of 
houses, although both can explain housing quantity. There are two reasons for this: first, 
China’s cities have larger urban populations than most other countries, and most of the 
population resides in high-density urban areas; second, in order to provide residential 
space for such a substantial urban population in relatively limited urban areas, medium-
rise and high-rise residential blocks are constructed, so that vertical density cannot be 
ignored. Thus, BCR and FAR are selected as the housing density measures for this thesis.   
The thesis will also introduce the average number of storeys (L) to represent the building 
height. In the study of Pont and Haupt (2010), BCR and FAR are used to represent the 
coverage density (two-dimensional space) and the building intensity (three-dimensional 
















BCR represents the average number of storeys (L) for the community, because FAR and 
BCR share the same surface area of land. If more floor area is developed in a particular 
area, without changing the footprint, L will increase. If the building height remains 
constant, BCR and FAR have to increase. Thus, for this thesis, L not only represents the 
building height but also helps to reflect the vertical changes in housing density. 
Besides analysing those measures for a certain time point, the changes in those measures 
within a time period are also chosen to describe and analyse Shenyang’s housing density. 
The reasons include: first, housing density changes can demonstrate distinctly residential 
dynamics, which could influence densification inside urban areas and expansion outside 
urban areas (Broitman and Koomen, 2015); secondly, according to Shenyang Urban 
Overall Development Proposed Plan 2011–2020, Shenyang plans to limit the residential 
land-use inside the urban core. It also plans to increase the residential land-use in order 
to build several sizeable residential development zones outside the urban core (Shenyang 
Planning and Land Source Bureau, 2013). The residential purpose of the plan is to adjust 
the layout of residential land and to guide the residential population towards choosing a 
housing location outside the urban core, in order to relieve the housing pressure in the 
urban core. This proposal will result in significant changes to housing densities both 
inside and outside the urban areas. Thus, for these reasons, density measures are important 
for this investigation and analysis.  
Broitman and Koomen (2015) introduce three different measures to describe the changing 
processes of housing density. The measures are based on the assumption that there is a 
change (∆N) in the existing housing unit stocks (N0) during a period (T0 to T1) in a 
particular area. Since housing construction and demolition can occur simultaneously, ∆N 
can be larger, equal to or lower than zero. The changes in housing unit stocks may occur 
either in the existing area (S0) or outside area (Sout). Broitman and Koomen (2015) define 
the changes in housing unit stocks (∆Nin) within S0 as housing densification and changes 
in housing unit stocks (∆Nout) within Sout as housing expansion. The total change (∆N) is 
equal to the sum of (∆Nin) and (∆Nout). Figure 4.3 demonstrates the definitions of the 
measures and the situation where densities decrease from the urban centre outwards, 




Figure 4.3 Housing density changes between T0 and T1 
Source: Broitman and Koomen, 2015 
 
Based on the schematic explanation, Broitman and Koomen (2015) define three measures 
of housing density, as follows: 
1. Densification share (∆Nin/∆N): net increase in housing units or residential 
densification within a case-study area during the period of [T0, T1]. This can be 
expressed as the percentage of the housing unit increase within the case-study area 
(∆Nin) to the total housing unit increase within and outside the case-study area 
(∆N). 
2. Density increase (∆Nin/N0): in the case-study area, a residential density increase 
during the period of [T0, T1] can be defined as the percentage of the housing unit 
increase within the case-study area (∆Nin) to the initial housing units (N0). 
Residential density is defined as the percentage of housing units to the surface 
area of the urban area, while ∆Nin and N0 share the same surface area of the urban 
area. Thus, this percentage of the housing unit increase can also express the 
percentage of the residential density increase.  
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3. Expansion density (∆Nout/Sout): beyond the boundary of the case-study area, newly 
built housing units are considered to be a kind of urban expansion. The average 
residential density beyond the boundary of the case-study area during the period 
of [T0, T1] can be defined as the percentage of the housing unit increase outside 
the case-study area (∆Nout) to the surface area of these housing units (Sout). 
 
These three housing density measures focus on housing units rather than housing space. 
Compared to developing countries, The Netherlands has a smaller population with a 
greater preference for single-family housing. In the Chinese circumstances, housing space 
is widely used rather than housing unit, as mentioned above, so housing space can be used 
instead of housing unit for the three housing density measures proposed by Broitman and 
Koomen. Thus, BCR and FAR can explain housing density, focusing on two-dimensional 
and three-dimensional spatial level, respectively.  
 
4.4. Model estimations 
4.4.1. Urbanisation model estimations 
4.4.1.1. Static model estimations 
The literature review revealed that urbanisation is a consequence of economic 
development and can be driven by economic measures. This leads to the idea that we can 
use economic indicators as variables to test how they influence urbanisation. Mills et al. 
(1986) regressed an empirical linear model between urbanisation and its economic drivers, 
including GDP, employment and time trends. The equation is as follows: 
𝑈𝑡 = 𝛼0 + 𝛼1𝑌𝑡 + 𝛼2𝐴𝑡 + 𝛼3𝑇𝑡 + 𝜇𝑡  (4.3) 
Where, 
𝑈𝑡: urbanisation rate at time point t 
𝑌𝑡: GDP per capita at time point t 
𝐴𝑡: share of industrial and service employment at time point t 
𝑇: time trend 
𝜇𝑡: stochastic disturbance term 
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Following the studies of Mills et al. (1986), Zhang (2002) regressed an empirical linear 
model for China’s urbanisation, and the variables included GDP, employment, time 
trends and foreign direct investment. Following the method by Mills et al. (1986) and 
Zhang (2002), the hypothesis of a relationship between urbanisation and economic 
development plus real estate or housing investment for this study can be estimated as a 
linear regression model, as follows:  
 
𝑈𝑡 = 𝛼0 + 𝛼1𝑌𝑡 + 𝛼2𝐴𝑡 + 𝛼3𝐼𝑡 + 𝛼4𝑇𝑡 + 𝜇𝑡  (4.4) 
Where, 
𝑈𝑡: urbanisation rate at time point t 
𝑌𝑡: GDP per capita at time point t 
𝐴𝑡: share of industrial and service employment at time point t 
𝐼𝑡: annual investment at time point t 
𝑇: time trend 
𝜇𝑡: stochastic disturbance term 
Because housing investment is subject to real estate investment, two items of investment 
cannot be estimated in one regression model if we are to follow the Assumption of No 
Perfect Collinearity, which is the general assumption of time series regression 
applications (Wooldridge, 2015). Thus, real estate investment and housing investment are 
incorporated into two separate equations, as follows: 
𝑈𝑡 = 𝛼0 + 𝛼1𝑌𝑡 + 𝛼2𝐴𝑡 + 𝛼3𝑅𝐸𝐼𝑡 + 𝛼4𝑇𝑡 + 𝜇𝑡  (4.5) 
Where, 
𝑅𝐸𝐼𝑡: real estate investment at time point t 
And, 
 𝑈𝑡 = 𝛼0 + 𝛼1𝑌𝑡 + 𝛼2𝐴𝑡 + 𝛼3𝐻𝐼𝑡 + 𝛼4𝑇𝑡 + 𝜇𝑡   (4.6) 
Where, 
𝐻𝐼𝑡: housing investment at time point t 
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The urbanisation rate (𝑈) is selected as the dependent variable. This variable is chosen 
as a proxy for increasing urban development and urbanisation for Shenyang. The 
independent variables in the model include GDP per capita (𝑌), the share of industrial 
and service employment (𝐴), and the time trend (𝑇). According to basic economic theory, 
because for the most part industrial output is sold outside the urban area where it is 
produced, it influences but is not influenced by the urban population. Employment in 
industry and services influences the size of the urban area and the urban population. Thus, 
industrial output (GDP in this research) and employment in industry and services are 
desirable independent variables in the regression. In Mill’s model, the share of 
agricultural employment was selected to measure the labour force in industry as an 
independent variable, because the inclusion of the agricultural employment share is 
equivalent to the inclusion of the sum of the industrial and service employment share.  
Many economic time series have a common tendency over time, and it is necessary to 
consider the impact of a time trend to draw a causal inference (Wooldridge, 2015). If the 
fact that two time series are trending in the same or opposite directions is ignored, one 
may falsely conclude that changes in one variable are actually caused by changes in 
another variable. In some cases, two time series appear to be correlated because they are 
both trending through time but there is no causal relationship between them (Wooldridge, 
2015). It is generally believed that developing countries are urbanising faster than the 
economic development speed, and thus they are becoming over-urbanised. If this is true, 
time should be correlated with urbanisation, and it may capture the effects of an upward 
trend in urbanisation (Mills et al., 1986, Zhang, 2002). Thus, a time trend is introduced 
into the regression model.  
Moreover, in the case of Shenyang, the annual real estate investment (REI) and annual 
housing investment (HI) are introduced into the model respectively as additional 
independent variables, based on the hypothesis that housing investment leads to 
urbanisation. 
 
4.4.1.2. Lagged urbanisation model estimation 
There are arguments for including lagged urbanisation in the regression model (Mills et 
al., 1986). If the equilibrium of urbanisation (𝑈∗) depends on the variables, according to 
the static models mentioned previously, named as a function ƒ( ), it follows that: 
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𝑈∗ = ƒ( ) (4.7) 
Mills et al. (1986) stated that “Adjustment of the population to changes in variables 
affecting equilibrium urbanisation takes time, as major migration decisions may be 
involved”. The most common assumption about such disequilibrium adjustments is 
modelled including a distributed lag, as follows: 
𝑈𝑡 = 𝑈𝑡−1 + λ(𝑈
∗ − 𝑈𝑡−1) (4.8) 
Where (𝑈𝑡) is the urbanisation rate at time t and (𝑈𝑡−1) is its one-period lag. Equation 
(4.8) means that (𝑈𝑡) equals its lagged value plus a fraction λ of the difference between 
the equilibrium and lagged value. If λ equals 0, (𝑈𝑡)  equals (𝑈𝑡−1)  regardless of 
equilibrium (𝑈∗) . If λ equals 1, (𝑈𝑡)  equals (𝑈
∗)  regardless of (𝑈𝑡−1) . Thus, λ is 
expected to be between 0 and 1. Substitution of equation (4.7) into (4.8) gives the 
following: 
𝑈𝑡 = λƒ( ) + (1 − λ)𝑈𝑡−1 (4.9) 
Where, 
𝑈𝑡: urbanisation rate at time point t 
𝑈𝑡−1: urbanisation rate at time point t-1 
𝑈∗: equilibrium urbanisation rate  
𝜆: annual percentage rate at which actual urbanisation rate converges to the equilibrium 
rate 
Then, 
𝑈𝑡 =  𝜆(𝛼0 + 𝛼1𝑌𝑡 + 𝛼2𝐴𝑡 + 𝛼3𝐻𝐼𝑡 + 𝛼4𝑇𝑡) + (1 − λ)𝑈𝑡−1 + 𝜇𝑡   (4.10) 
Where,  
𝑈𝑡: urbanisation rate at time point t 
𝑌𝑡: GDP per capita at time point t 
𝐴𝑡: share of industrial and service employment at time point t 
𝐻𝐼𝑡: annual housing investment at time point t 
𝑇: time trend 
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𝑈𝑡−1: urbanisation rate at time point t-1 
𝜇𝑡: stochastic disturbance term 
The above model estimations for the urbanisation are based on the economic concerns. 
Moreover, apart from the economic factors involved in the urbanisation dynamics, social 
motivations for migration also need to be considered, even if they are not included in the 
economic models. Courgeau and Lelièvre (2006) indicates that social motivations for 
migration cause individuals to stay in the same place or to change their residential 
locations, and the reasons that cause those individuals to move can be understood when 
related to their past experience and present circumstances. In the Chinese context as 
discussed in the introduction and background, the hukou status are important to migrants, 
which ensure them to enjoy the equal social welfare and urban benefits as the urban 
residents (Fan, 2008). The hukou status with its provident social welfare and benefits is 
considered as a main social motivation to attract migrants to move to cities, even though 
it needs rigid eligibility criteria and takes time on applications, resulting in the gap of 
resident population and population with the hukou status (Chan and Zhang, 1999, Fan, 
2008). Thus, apart from estimating the urbanization models with the economic variables, 
the thesis also provides analyses and further discussions on Shenyang’s migration and the 
impacts of the hukou system on the migration.  
 
4.4.1.3. Model specification 
According to the model estimations above, the urbanisation models for the thesis consider 
both static and one-time lagged situations, with the involvement of real estate investment 
and housing investment separately. In order to analyse and understand each model 
situation, the model specification has four steps, as follows: 
step (1) Using Equation (4.3) to estimate the relationship between urbanisation (𝑈), 
GDP per capita (𝑌) and employment share of industrial and service (𝐴), in 
order to test whether the basic urbanisation model works in Shenyang’s case. 
step (2) Using Equation (4.5) to estimate the relationship between urbanisation (𝑈), 
GDP per capita (𝑌), employment share of industrial and service (𝐴), and 
annual real estate investment per capita (𝑅𝐸𝐼), in order to test whether real 
estate investment can drive urbanisation significantly. 
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step (3) Using Equation (4.6) to estimate the relationship between urbanisation (𝑈), 
GDP per capita (𝑌), employment share of industrial and service (𝐴), and 
annual housing investment per capita (𝐻𝐼), in order to test whether housing 
investment can drive urbanisation significantly. 
step (4) Using Equation (4.10) to estimate the urbanisation that is not in equilibrium, 
adding one time lag urbanisation variable (𝑈𝑡−1), in order to test whether the 
lagged urbanisation model with housing investment works in Shenyang’s case. 
 
4.4.2. Housing demand model estimations 
4.4.2.1. Basic model 
According to the literature review, the theory of consumer behaviour indicates that 
housing demand should be a function of people’s income and housing prices. According 
to this viewpoint, a basic housing demand model can be written as follows: 
𝑆𝑡 = 𝛼0 + 𝛼1𝐼𝑡 + 𝛼2𝑃𝑡 + 𝜇𝑡  (4.11) 
Where,  
𝑆: housing demand 
𝐼: income 
𝑃: housing prices 
𝜇𝑡: stochastic disturbance term 
In housing demand studies, housing demand can be identified by housing space or 
housing consumption. If housing demand is identified by housing units, the housing 
demand function reflects household formation decisions as well as tenure choice. 
Alternatively, if housing demand is identified by housing consumption, the housing 
demand function combines decisions about not only household formation and tenure 
choice but also the consumption of housing services (DiPasquale and Wheaton, 1994). 
Chow and Niu (2010) used housing space per capita to identify housing demand in order 
to analyse residential housing in China, which could avoid the scale effect of an increase 
in population in the Chinese context. Chow and Niu also stated that doubling the size of 
the population would be expected to double the housing demand. Because housing space 
per capita is an average value, the result would be explained as an average demand by 
97 
 
mean income and prices. Thus, this study will apply housing space per capita to identify 
housing demand for the case of Shenyang.  
Through the literature review, it was identified that two types of income data are 
commonly used in housing demand models: current income and permanent income. De 
Leeuw (1971) indicated that using current income could yield a higher elasticity than 
using permanent income. Choosing an appropriate measure of income for housing 
demand models also depends on the method and data. For the case of Shenyang, the study 
is based on a twenty-year time series of annual data, so current income is appropriate for 
the analysis. Housing prices in this study follow Chow and Niu (2010), using relative 
price, which equals current housing price divided by CPI. The reason for dividing by CPI 
is to avoid inflation effects, and the details of this will be presented in Section 4.5.2. 
 
4.4.2.2. Demographic factors involvement 
According to the literature review, demographic and economic factors are two of the main 
factors that directly influence housing demand. Skaburskis (1997) indicated that demand 
for housing units was affected by population size and by the manner in which the 
population was divided into households. Thus, for this research, population and 
household size will be introduced into the housing demand model.  
In Equation (4.11), the dependent variable (𝑆) denotes housing demand, i.e. housing 
space per capita on average, which is calculated as follows: 
𝑆 = 𝐻 𝑃𝑂𝑃⁄        (4.12) 
Where,  
𝑆: housing space per capita 
𝐻: total housing space 
𝑃𝑂𝑃: total population 
Because population is already included in the equation, there is no need to set another 
independent variable of population.   
The household size for this research is an average value for the whole city during the 
research period, which is calculated as follows: 
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𝐻𝑆 = 𝑃𝑂𝑃 𝑁𝐻⁄      (4.13) 
Where,  
𝐻𝑆: household size on average 
𝑃𝑂𝑃: total population 
𝑁𝐻: number of households 
 
4.4.2.3. Location and commuting expenditure involvement 
According to the literature review, spatial locations affect a household’s housing 
decisions, and commuting costs in accessibility costs are a large part of a household’s 
budget and therefore also affect housing choice for households. Alonso (1964) assumed 
that an individual’s expenditure normally included land costs, commuting costs and all 
other expenditure. Because the expenditure should be equal or less than the individual’s 
income, assuming that the equilibrium of expenditure is equal to income, Alonso (1964) 
estimated a budget equation, as follows: 
y = 𝑝zz + 𝑃(𝑡)𝑞 + 𝑘(𝑡)  (4.14) 
Where,  
𝑦: income 
𝑝𝑧: price of the composite good 
𝑧: quantity of the composite good 
𝑃(𝑡): price of land at distance t from the centre of the city 
𝑞: quantity of land 
𝑘(𝑡): commuting costs to distance t 
𝑡: distance from the centre of the city 
In this equation, there are three variables: (𝑧), (𝑞) and (𝑡). If the composite good is held 
constant at (𝑧 = 𝑧0), and we allow (𝑞) and (𝑡) to vary, equation (4.14) can be written as: 




Also, it can be written as: 
𝑞 = [𝑦 − 𝑝z𝑧0 − 𝑘(𝑡)] 𝑃(𝑡)⁄                       (4.16) 
 
From Equation (4.16), we can see that the price of land (𝑃) decreases with increasing 
distance (𝑡)  from the city centre. Therefore, the quantity of land (𝑞)  increases with 
distance, since land is becoming cheaper. On the other hand, commuting costs (𝑘) 
increase with increasing distance (𝑡), and consequently the land quantity (𝑞) that may be 
bought decreases. Therefore, distance has a negative relationship with land quantity. For 
this research, the data of distance from the city centre for individuals or households are 
not available, and the study therefore focuses on the average value of the variables for the 
city. Thus, commuting costs and housing prices can be considered as independent 
variables without distance concerns.   
As Equation (4.16) reflects the individual aspect of land purchase, land quantity here can 
be assumed to be housing demand per capita. Similarly, land price can be considered to 
be housing price. From the equation, commuting costs are assumed to have a negative 
relationship to housing demand per capita. Thus, it is appropriate to add commuting 
expenditure (𝐶) as an explanatory variable in the housing demand models.  
 
4.4.2.4. Other factors involvement 
Renting is another way of owning housing in a certain period. If the quantity of housing 
demand is more than the quantity of housing supply less the normal level of vacancies, 
the housing market will break the equilibrium. If the housing supply cannot match the 
housing demand, people will be able to rent housing at appropriate prices. Rental costs 
have been mentioned as a variable for housing demand models in many housing studies. 
Thus, this research will introduce rents (𝑅) as an explanatory variable into the housing 
demand models.  
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Besides rental costs, residential energy use is also connected to housing consumption, as 
bigger houses generally consume more energy for cooling and heating. For households, 
residential energy expenditure increases with increasing energy uses, which will 
influence housing choices for households. Thus, energy consumption is assumed to affect 
housing demand per capita, and energy expenditure per capita (𝐸) will be introduced into 
the housing demand model as an explanatory variable.  
In the Chinese context, the data on rental costs and energy expenditure were not collected 
or recorded in the statistical yearbooks, so this data were not available to set rents (𝑅) 
and energy expenditure (𝐸)  in the housing demand model. Instead, in the statistical 
yearbooks, residential expenditure covers rents and energy expenses, which refers to 
expenditure related to residence, including housing rents, water, electricity, fuel, property 
management, and converted self-owned housing rents (National Bureau of statistics of 
China, 2017). Thus, residential expenditure(𝑅𝐸) can be set as an alternative explanatory 
variable instead of rents (𝑅) and energy expenditure (𝐸).  
Considering the economic, demographic, locational and residential factors, the housing 
demand model for the case of Shenyang is estimated as a linear equation, as follows: 
 𝑆𝑡 = 𝛼0 + 𝛼1𝐼𝑡 + 𝛼2𝑃𝑡 + 𝛼3𝐶𝑡 + 𝛼4𝐻𝑆𝑡 + 𝛼5𝑅𝐸𝑡 + 𝜇𝑡 (4.17) 
Where, 
𝑆: housing space per capita 
𝐼: income 
𝑃: housing prices 
𝐶: commuting expenditure 
𝐻𝑆: household size  
𝑅𝐸: residential expenditure 
𝜇𝑡: stochastic disturbance term 
 
4.4.2.5. Partial adjustment process  
Equation (4.11) and Equation (4.17) assume that the housing market is in equilibrium all 
the time, that the housing market clears quickly, and that at any time, housing prices adjust 
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to equate the housing demand with the existing housing stock. Thus, the price variables 
in these two equations refer to the equilibrium price (DiPasquale and Wheaton, 1994, 
Chow and Niu, 2010). However, most practical situations provide evidence that the 
demand side of the housing market does not clear quickly. According to DiPasquale and 
Wheaton (1994, p.6): 
The fact that housing prices are incomplete predictors of new housing 
construction, and the observation that vacancy rates generate gradual price 
changes, and the observed tendency for positive serial correlation in housing 
prices all can be explained if housing prices adjust only gradually over a 
number of periods in response to shocks. 
This statement implies that housing stocks clear slowly in the market, and due to product 
heterogeneity and time-consuming searches, the sales time for housing is unpredictable. 
Individual sellers cannot easily determine if an overly long sales time implies a decline 
in the market or a random misfortune. Considering these points, rapid price adjustments 
may not be rational, and gradual price adjustments should be considered (DiPasquale and 
Wheaton, 1994). 
Following DiPasquale and Wheaton (1994), in order to introduce a price adjustment 
mechanism, (𝑃𝑡
∗) can be set as a hypothetical equilibrium price at time point t, with τ as 
an annual percentage rate at which actual prices converge to the equilibrium price. The 
relationship between the actual price 𝑃𝑡 and 𝑃𝑡−1 at time point t and t-1 respectively is as 
follows: 
𝑃𝑡 =  𝜏𝑃𝑡
∗ + (1 − τ)𝑃𝑡−1  (4.18) 
Where, 
𝑃𝑡: actual price at time point t 
𝑃𝑡−1: actual price at time point t-1 
𝑃𝑡
∗: equilibrium price at time point t 
τ: annual percentage rate at which actual prices converge to the equilibrium price 
Then, 
 𝑃𝑡 − 𝑃𝑡−1 =  𝜏(𝑃𝑡
∗ − 𝑃𝑡−1)  (4.19) 
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Similarly, according to Chow and Niu (2010), a partial adjustment process can also be 
assumed for the actual housing stock (housing space per capita) (𝑆𝑡) to adjust within a 
year by only a τ to its equilibrium level (𝑆𝑡
∗), as follows: 
  𝑆𝑡 − 𝑆𝑡−1 =  𝜏(𝑆𝑡
∗ − 𝑆𝑡−1)  (4.20) 
Where, 
𝑆𝑡: actual housing space per capita at time point t 
𝑆𝑡−1: actual housing space per capita at time point t-1 
𝑆𝑡
∗: equilibrium housing space per capita at time point t 
τ: annual percentage rate at which actual housing space per capita converges to this 
equilibrium price 
Then, 
𝑆𝑡 =  𝜏𝑆𝑡
∗ + (1 − τ)𝑆𝑡−1  (4.21) 
As Equation (4.11) and Equation (4.17) represent housing demand (St*) in equilibrium, 
we add them into Equation (4.21) respectively, as follows: 
𝑆𝑡 =  𝜏(𝛼0 + 𝛼1𝐼𝑡 + 𝛼2𝑃𝑡) + +(1 − τ)𝑆𝑡−1 + 𝜇𝑡   (4.22) 
And, 
                                                    𝑆𝑡 =  𝜏(𝛼0 + 𝛼1𝐼𝑡 + 𝛼2𝑃𝑡 + 𝛼3𝐶𝑡 + 𝛼4𝐻𝑆𝑡 
+𝛼5𝑅𝐸𝑡) + (1 − τ)𝑆𝑡−1 + 𝜇𝑡   (4.23) 
Where,  
𝑆𝑡: actual housing space per capita at time point t 
𝐼: income 
𝑃: housing prices 
𝐶: commuting expenditure 
𝐻𝑆: household size  
𝑅𝐸: residential expenditure 
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𝑆𝑡−1: actual housing space per capita at time point t-1 
𝜇𝑡: stochastic disturbance term 
Equation (4.11) and Equation (4.17) represent Shenyang’s housing demand in 
equilibrium, and Equation (4.22) and Equation (4.23) represent housing demand with a 
partial adjustment process. These four equations will be regressed with a time series, 
which correspond to the four steps in Section 4.4.2.6. 
 
4.4.2.6. Model specification 
According to the model estimations above, the housing demand models consider both 
static and lagged situations. In order to analyse and understand each model situation, the 
housing demand model specification has four steps, as follows: 
step (1) Using Equation (4.11), assuming that the housing market is in equilibrium, to 
estimate the relationship between housing space per capita (𝑆), income (𝐼) 
and housing prices (𝑃). 
step (2) Using Equation (4.22), considering a partial adjustment process on housing 
demand, to estimate the relationship between housing space per capita (𝑆), 
income (𝐼) and housing prices (𝑃), and one-time lagged housing space per 
capita (𝑆𝑡−1). 
step (3) Using Equation (4.17), assuming that the housing market is in equilibrium, to 
estimate the basic housing demand model adding commuting expenditure (𝐶), 
household size (𝐻𝑆), and residential expenditure (𝑅𝐸). 
step (4) Using Equation (4.23), considering a partial adjustment process on housing 
demand, to estimate the basic housing demand model adding commuting 
expenditure (𝐶), household size (𝐻𝑆), residential expenditure (𝑅𝐸), and one-
time lagged housing space per capita (𝑆𝑡−1). 
 
4.5. GIS applications with spatial aggregation levels on housing densification 
In Section 4.3.3, the thesis discusses the theoretical method of housing density and 
changes with the involvement of specific density measures BCR and FAR. This section 
will explain how these density measures can be applied with spatial aggregation levels 
for Shenyang’s case. 
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Broitman and Koomen (2015) apply several spatial aggregation levels with increasingly 
smaller and finer units to analyse density changes across different scales. In their research, 
four spatial aggregation levels from coarse units to fine are applied: the first level is the 
coarsest regional level with 40 regions; the second level contains 76 regions that share 
similar housing market characteristics; the third level is based on the administrative 
borders of 443 municipalities; and the fourth level comprises the 4,003 postcode areas 
with a fairly homogeneous population and housing characteristics. This method not only 
expresses expansion density and impressive densification at various scale levels but it 
also reflects the related decision making of housing development (Broitman and Koomen, 
2015). 
The method used by Broitman and Koomen can describe changes in housing density 
quantitatively, and demonstrate graphically where the housing density changes, using GIS 
software, for a particular area during a defined period. Thus, as it focuses on urban 
housing for Shenyang, this research will apply spatial aggregation at three levels: the first 
level is a relatively coarse level covering the entire urban area of Shenyang, including 5 
urban districts and 4 suburban districts; the second level focuses on the central urban core, 
including 5 central urban districts32; and the third level is a relatively fine level, focusing 
on each central urban district. A similar spatial aggregation method has been used by Li 
et al. (2012a) for the analysis of residential plot types and population densities. 
According to Shenyang’s spatial planning, the finest spatial unit is a land cell33, and each 
land cell is nominated as a community in an urban area, or a village in a suburban or rural 
area, and given a code. In this way, Shenyang is composed of 2,584 land cells; the details 
of each spatial level are given in Table 4.2. The urban and suburban districts are illustrated 
in Figure 4.4. 
  
 
32 The central urban districts include Heping, Shenhe, Huanggu, Dadong, and a part of Tiexi. From the map, 
only about a quarter of the area of Tiexi district is located in the urban core, which is adjacent to Heping 
district and Huanggu district. The other part of Tiexi district expands to the suburban area, located between 
Yuhong district and Sujiatun district. Thus, according to its locational feature, Tiexi district is divided into 
a central urban core part (Tiexi A) and a suburban part (Tiexi B) for this research.    
33In urban design, land cell refers to a piece of land with boundaries, and it also called as urban cell or urban 
block in some research that has associated information such as land-use, land value, and location attributes 
in the GIS system.  
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Table 4.2 Spatial aggregation levels of Shenyang 
Spatial aggregation levels The number of land cells 
Shenyang 2,584 
Entire urban area 1,520 
Central urban core 545 
Central urban districts  
Heping  103 
Shenhe  109 
Huanggu  124 
Dadong  93 
Tiexi A  116 
Suburban districts  
Sujiatun  202 
Hunnan  271 
Shenbeixin  213 
Yuhong  203 
Tiexi B district 86 





However, there are two adjustments to be made to this method before we introduce it to 
the case of Shenyang. First, the three measures by Broitman and Koomen have been used 
for the case of The Netherlands, which covers many cities and regions. The adjacent cities 
and regions have enough space for housing expansion, so expansion density can be 
calculated based on the clear outside area (Sout). However, for the case of Shenyang, the 
finest spatial aggregation level is composed of five central urban core districts, and these 
five districts border on each other (Figure 4.4). This will make it difficult to define 
expansion. For example, when we define expansion for Dadong, some expansions occur 
in the bordered Huanggu and Shenhe, and these expansions are also the densifications in 
their area. Thus, the measures of densification share and expansion density containing the 
definitions of the expansion area cannot be calculated. 
Second, the three measures by Broitman and Koomen use the number of houses as a unit, 
which reflects indirectly the fact that single-family houses are the main housing form at 
the nationwide level in The Netherlands. This method suits a low-density situation on a 
large regional scale but it cannot reflect high-density housing development with a large 
proportion of medium-rise and high-rise housing. As mentioned earlier, using housing 
floor area as the unit can express and explain the high-density housing development of 
most Chinese cities. If we use floor area instead of the number of houses, the expression 
of the three measures is the same as the floor area ratio (FAR). 
Therefore, for Shenyang’s case, the research will calculate density increase with three 
spatial aggregation levels (the entire urban area, the central urban core and each urban 
district), with FAR as the unit. Moreover, the technique for calculating Shenyang’s 









4.6. Data issues 
4.6.1. Data collections 
4.6.1.1. Data of urbanisation 
For this thesis, the urbanisation topic comprises analysis with time series data. According 
to the review of Chinese housing development in Chapter 2, after the 1990s. real estate 
development, with rapid economic growth, entered into a boom period, and housing as 
an essential section of the real estate also experienced rapid growth. The Decision on 
Deepening the Urban Housing Reform in 1994 provided a comprehensive framework of 
housing development for the coming years, which marked the start of housing reform in 
China. With the establishment of HPF in 1994, housing in China started to be marketised. 
Following the national reform, Shenyang experienced its first stage of housing 
development after 1995, as mentioned in Chapter 2. Thus, considering these events and 
housing investment as a hypothetical variable of urbanisation, the data for this section 
were selected for a twenty-year period from 1995 to 2014. According to the paper by 
Simonton (1977), arguably the minimum sample size of time series based on OLS 
regression is four, so the data satisfy the requirement of minimum sample size. 
The data on Shenyang’s urbanisation are taken primarily from the annual issues of the 
Shenyang Statistical Yearbook, including both book and online resources published by 
Shenyang Municipal Bureau of Statistics. The Shenyang Statistical Yearbook (years may 
vary) is a comprehensive and authentic annual databook. It presents Shenyang’s social 
and economic development through accurate and reliable statistics. It is also an essential 
reference for the decision making of economic and scientific research for the city 






Table 4.3 Variables description and data sources for the urbanisation analysis 
Variables Descriptions Data sources 
Urbanisation rate 
(𝑈) 
Shenyang’s urbanisation level by 
percentage, which equals urban 




2015 (book and 
online resources) 
GDP per capita (𝑌) Shenyang’s real value of GDP per 
person, which equals real GDP divided 




2015 (book and 
online resources) 




Shenyang’s local employment in 
industry and services by percentage, 
which equals employment in industry 





2015 (book and 
online resources) 




Shenyang’s real value of annual real 
estate investment per capita, which 
equals real estate investment divided by 











Shenyang’s real value of annual housing 
investment per capita, which equals real 
estate investment divided by total 











4.6.1.2. Data of housing demand 
The housing demand for Shenyang takes a time series analysis. The research initially 
attempted to use a time series of quarterly and monthly data. However, the quarterly and 
monthly data are only available from 2005. In order to gain a convincing and associated 
conclusion for Shenyang’s housing and urbanisation, it is better to apply the same 
research period of data for both topics. Besides, the quarterly and monthly data are 
incomplete and unfinished for some variables. Thus, this analysis applies a time series of 
annual data from 1995 to 2014 for the housing demand in Shenyang.  
In this study, the housing market of Shenyang is treated as one market, although some 
variables like housing prices vary substantially in different urban districts. For example, 
the urban core districts (Heping, Shenhe, Dadong, Huanggu, Tiexi) have higher housing 
prices than the suburban districts (Yuhong, Sujiatun, Dongling, Xinchengzi) and the 
municipal counties (Xinmin, Liaozhong, Faku, Kangping). Thus, when we use a time 
series data to estimate the housing demand in Shenyang, our series is an average across 
different districts. This treatment does not only apply to the housing prices, but also to 
the housing stock, people’s income and other variables.  
The data for Shenyang’s housing demand is taken from the annual issues of the Shenyang 
Statistical Yearbook including both book and online resources published by Shenyang 
Municipal Bureau of Statistics. A detailed description of the data resources for each 
variable is given in Table 4.4. 
Table 4.4 Variable description and data sources for the housing demand analysis 
Variables Descriptions Data sources 
Housing space per 
capita (𝑆) 









Income  (𝐼) Disposal income per capita (yuan), 
which refers to people’s income for the 






Housing prices (𝑃) Annual housing prices on average 
(yuan/m2), which equals the sale of 
housing sold divided by the floor space 








Expenditure on transport and 








Number of household members in a 
household on average, which equals the 








expenditure (𝑅𝐸)  
Expenditure including housing rents, 
water, electricity, fuel, property 
management, and converted self-owned 








4.6.1.3. Data of housing densification 
The housing densification of Shenyang focuses on the housing density. The research 
initially planned to collect data for the same period as urbanisation and housing demand, 
i.e. between 1995 and 2014. However, because the GIS database of urban planning data 
for Shenyang has been established in recent years, many housing data and related data 
112 
 
are not fully comprehensive or complete for the requirements of spatial aggregation levels. 
Thus, in order to meet the data requirements, the data for 2010 and 2014 were selected.  
The data collection aims to gather the density data for all spatial aggregation levels (Table 
4.2). It was conducted via a fieldwork in the Information and Data Centre of Shenyang 
Urban Planning Design and Research Institute in 2016, and the outcomes include data 
Excel tables and related GIS images. A detailed description of the data resources for each 
variable is given in Table 4.5. 
Table 4.5 Data items and sources for the housing densification analysis 
Data items Descriptions Data sources 
Housing density 
The area of building 
coverage  
The area of building coverage of each 
land cell (m2) in 2010 and 2014, 
respectively. 
Shenyang Urban 
Planning Design & 
Research Institute 
The total building 
floor area 
The total building floor area of each land 
cell (m2) in 2010 and 2014, respectively. 
Shenyang Urban 
Planning Design & 
Research Institute 
The land area The land area of each land cell (m2). Shenyang Urban 




Besides the density data collection, the fieldwork conducted in Shenyang Urban Planning 
Design and Research Institute also includes some semi-structured interviews to the urban 
planners, in order to collect some general information about Shenyang’s urban planning 
and urban development. In social science research, semi-structured interviews are 
commonly used in qualitative research and considered as the most frequent qualitative 
data source, and the overall purpose of this method is to gather information from 
participants who have personal experiences, attitudes, perceptions and beliefs related to 
the topic of research interest (Remler and Van Ryzin, 2010). This method typically 
consists of a conversation between researcher and participant, guided by a flexible 
interview protocol and supplemented by interview questions, probes and comments. 
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Compared with structured interview, semi-structured interview is more flexible and 
allows the researcher to concentrate on interviewee’s perspectives (Remler and Van 
Ryzin, 2010). For this thesis, in order to realise the circumstances of the urban 
development and better design the case study, five semi-structured interviews were 
conducted during the fieldwork in Shenyang Urban Planning Design and Research 
Institute in July 2016. The semi-structured interviews are only used to prepare the case 
study for this thesis, which gather general information for designing the research 
framework and capture the key urban issues such as insufficient urban land-use and high-
density living. In detail, the interviews were conducted in the meeting room, and each 
interview had only one interviewee. The average time of each interview was between 30 
to 45 minutes. The interview questions are listed in Appendix 9.  
Furthermore, in social science research, ethical issue is an essential aspect that must be 
considered by the researcher, and it involves undertaking responsibilities to all 
participants who take part in the research (Remler and Van Ryzin, 2010). There are four 
ethical principles in social science research: avoiding harm to participants; gaining 
informed consent; protecting privacy; and avoiding deceptions (Bryman, 2016).  
According to those four ethical principles, for this research, before the interviews the 
researcher made an appointment for each interviewee and made a brief introduction about 
the interview purposes and explains the interview questions, which allow the interviewees 
to decide if they would be willing to participate the interviews and when they would be 
free to take the interviews. During the interviews, the interviewees were free to share their 
views, and they were not pushed to reveal any information that they were not willing to 
share. All the interviewees’ personal information, such as names, contact details, and 
positions, was not stored and did not appear in the thesis. Moreover, the ethical form and 





4.6.2. Data adjustment 
Before conducting the model tests, it is necessary to ensure the accuracy of the data used 
in the models. In this thesis, the data accuracy is influenced by inflation, so it is necessary 
to carry out data adjustment. Inflation is used to describe the process where the general 
price level is rising or losing value, and it becomes an essential and inevitable factor when 
comparing prices and costs measured by money units through time because the unit in 
which the value of resources is measured is also changing value simultaneously (Parkin 
et al., 1997). Due to inflation, it can be difficult to assess whether an increasing item 
represents an increasing trend in the real situation through a period, and it is also unclear 
whether differences in costs and prices reflect actual changes through a period 
(Kumaranayake, 2000).  
Generally, there are two types of data: nominal data refers to money values of data that 
are not adjusted for inflation and real data refers to money values of data that are 
converted to one year’s value (Wooldridge, 2015). In this research, the data on monetary 
value collected from Shenyang Statistical Yearbook is nominal data, so it is necessary to 
convert it to real data. The data that need adjusting include real estate investment, housing 
investment, housing prices, income, commuting expenditure and residential expenditure. 
For this thesis, the adjustment is the way in which real data equal to nominal data is 
divided by the urban CPI (Appendix 2.).  
 
4.7. Chapter summary 
This chapter explains the method used in each embedded unit of the thesis. For 
urbanisation and housing demand, the chapter first presents the theoretical base of the 
methods and techniques, including discussions on multiple regression with the OLS 
method and multiple regression with time series data. Then, the chapter presents the 
model estimations for both topics, considering both static and one-time lagged situations. 
For each model estimation, it starts from the basic model, and then develops with the 
involvement of the considered variables. For housing densification, the chapter first 
presents the theoretical base of housing density and changes with the selected density 
measures, and then explains the details of the application of spatial aggregation levels for 
Shenyang’s case. For the data issues, the chapter presents the data collection methods for 




The next three chapters will present the research results and analyse the results with 






5. Results and analysis of urbanisation in Shenyang 
5.1. Chapter introduction 
This chapter focuses on the research results for urbanisation. In order to achieve RO3 of 
identifying the key factors that drive Shenyang’s urbanisation, the chapter presents and 
discusses the urbanisation model results for Shenyang’s case. In order to achieve RO4 of 
explaining migration as the main reason for rapid urbanisation, the chapter discusses 
Shenyang’s migration circumstances and how the hukou system works to control 
migration. In order to achieve RO5 of investigating different sources of housing 
investment in Shenyang, the chapter discusses the main sources of housing investment 
and explains how they influence Shenyang’s urbanisation.  
 
5.2. Model results  
First of all, this section lists a descriptive statistic for each variable in the models (Table 
5.1). In order to reduce heteroscedasticity, all variables are taken as logarithms in the 
regression model. Table 5.2 presents a summary of all the model results. Table 5.3 
presents the Granger causality test results, in order to explain the causal relationships 
between urbanisation, real estate investment and housing investment, respectively.  
Table 5.1 Descriptive statistics of the urbanisation models 
 Minimum Maximum Mean Std. Deviation 
U -0.346 -0.324 -0.339 0.007 
Y 1.740 2.144 1.965 0.105 
A -0.469 -0.324 -0.423 0.051 
REI 1.260 1.750 1.573 0.159 
HI 1.160 1.690 1.500 0.177 





Table 5.2 Results summary of the urbanisation models 
Variables Step (1) Step (2) Step (3) Step (4) 
Y  -0.042*** -0.055*** -0.054*** -0.036*** 
 (0.007) (0.010) (0.010) (0.011) 
A 0.043*** 0.029* 0.031* 0.008 
 (0.013) (0.014) (0.015) (0.015) 
T 0.000 -0.002 -0.002 -0.003 
 (0.001) (0.001) (0.001) (0.001) 
REI - 0.010* - - 
  (0.005)   
HI - - 0.008* 0.011** 
   (0.006) (0.005) 
U (-1) - - - 0.557*** 
    (0.201) 
Constant  -0.239*** -0.230*** -0.230*** -0.086 
 (0.011) (0.011) (0.012) (0.087) 
Adjusted R2 0.934 0.942 0.939 0.958 
Note: standard errors in parentheses. ***indicates significant at 1% level; **indicates 
significant at 5% level; *indicates significant at 10% level. 
 
Table 5.3 Granger causality test statistic 
Null hypotheses  F statistic 
Real estate investment (𝑅𝐸𝐼)  does not Granger-cause urbanisation 
(𝑈) 
17.679*** 
Urbanisation (𝑈)  does not Granger-cause real estate investment 
(𝑅𝐸𝐼) 
5.096 
Housing investment (𝐻𝐼) does not Granger-cause urbanisation (𝑈) 29.063*** 
Urbanisation (𝑈) does not Granger-cause housing investment (𝐻𝐼) 3.556 





5.3. Result discussions 
Granger causality tests (Table 5.3) explain the causal relationships between real estate 
investment (𝑅𝐸𝐼)  and urbanisation (𝑈),  and between housing investment (𝐻𝐼)  and 
urbanisation (𝑈). In detail, the null hypotheses that Shenyang’s real estate investment 
and housing investment do not Granger-cause urbanisation are rejected at the 5 percent 
level of significance, as real estate investment and housing investment both Granger-
cause Shenyang’s urbanisation. On the other hand, the null hypotheses that Shenyang’s 
urbanisation does not Granger-cause real estate investment and housing investment are 
not rejected at 5 percent level of significance, as both investments do not Granger-cause 
Shenyang’s urbanisation. The Granger causality tests suggest the causal link between 
urbanisation and both types of investment, and they also prove the linear equations of 
setting urbanisation as the dependent variable.   
In Step (1), the model estimates the empirical equation between urbanisation (𝑈), GDP 
per capita (𝑌) and the employment share of industry and services (𝐴) for the case of 
Shenyang. The fit of the model34 is acceptable regarding adjusted R2. First, GDP per 
capita (𝑌) is significantly and negatively correlated with urbanisation (𝑈), suggesting 
that economic development has a negative effect on Shenyang’s urbanisation. Second, 
the employment share of industry and services (𝐴)  is significantly and positively 
correlated with urbanisation (𝑈), suggesting that shifts in the rural agricultural labour 
force into urban industry and the service sectors enhance Shenyang’s urban growth. Third, 
the insignificant coefficient of the time trend (𝑇) indicates that factors other than those 
included in the model contribute little to the upward trend in the urbanisation process and 
it provides some evidence against the over-urbanisation hypothesis (Mills et al., 1986). 
Therefore, the empirical equation fits for Shenyang’s case due to the acceptable adjusted 
R2 and the significant coefficients of the variables.  
In Step (2), the model tests whether the real estate investment per capita (𝑅𝐸𝐼) drives 
urbanisation significantly. Compared to Step (1), the adjusted R2 increases up to 0.942. 
First, GDP per capita (𝑌) and the employment share of industry and service𝑠 (𝐴) are 
 
34 In multiple regression, R-square is used to demonstrate the variation in the dependent variable predicted 
or explained by all the independent variables combined. Generally, a higher R-square (close to 1) is better 
for prediction and explanation, because it provides a tighter fit for the data and fewer errors. However, 




significantly correlated with urbanisation at 1 percent level and 10 percent level 
respectively. Second, the real estate investment per capita (𝑅𝐸𝐼) is significantly and 
positively correlated with urbanisation at 10 percent level. Surprisingly, when adding real 
estate investment per capita (𝑅𝐸𝐼) as a variable, the significance of the employment share 
of industry and services (𝐴) decreases. Through Step (2) it can be concluded that the real 
estate investment per capita (𝑅𝐸𝐼)  drives urbanisation positively, and it also sets a 
precondition for Step (3) to test whether housing investment can drive urbanisation. The 
insignificant and negative coefficient of the time trend (𝑇) also indicates some evidence 
against the over-urbanisation hypothesis.  
In Step (3), the model tests whether housing investment per capita (𝐻𝐼)  drives 
urbanisation significantly. The adjusted R2 is 0.939. Overall, the result is similar to that 
in Step (2). As mentioned previously, housing investment is a big portion of real estate 
investment with a share of around 70 percent, with an increasing trend during the research 
period. This resulted in similar quantitative characteristics as in Step (2). Therefore, with 
an acceptable adjusted R2 and significant coefficients, it can be concluded that housing 
investment per capita, GDP per capita and employment share of industry and services 
significantly drive urbanisation.  
Step (4) introduces a lagged urbanisation into the model to test how this lagged 
urbanisation affects the model and whether housing investment can still influence 
urbanisation significantly. The adjusted R2 reaches 0.958, which is the highest of all the 
regressions. First, GDP per capita (𝑌) is still significant at 1 percent level. Second, the 
employment share of industry and services (𝐴) is not significant. Housing investment per 
capita (𝐻𝐼) is significant at 5 percent level and positively correlated with urbanisation. 
The lagged urbanisation (𝑈𝑡−1) is significant at 1 percent level.  
Overall, according to the results, GDP per capita (𝑌) is significant at 1 percent level to 
the urbanisation rate (𝑈)  for all the regressions, and real estate investment per 
capita (𝑅𝐸𝐼)  and housing investment per capita (𝐻𝐼) are also significant at 10 percent 
level when they are involved. The results do not only support the viewpoint that the 
economy drives urbanisation, as mentioned in the literature reviews, but they also confirm 
that housing investment can drive urbanisation for Shenyang’s case. Moreover, the 
regressions also provide the estimation for the relationship between the urbanisation rate 
and its influencing drivers. Considering housing investment as an influencing driver, it is 
difficult to choose between Step (3) and Step (4) regarding the sign and significance of 
120 
 
the coefficient. The two models explain the static and lagged situation for urbanisation 
respectively. The only apparent difference is that Step (4) has a larger adjusted R2, which 
explains more of the sample variation of the urbanisation rate than Step (3). Mills et al. 
(1986) suggested that the choice of an appropriate regression model should depend on its 
detailed characteristics with regard to representing the urbanisation process.  
Furthermore, the results show that GDP is negatively correlated with urbanisation in all 
the regressions, which is common in most developing countries in Asia and Africa. From 
the regression, the reason for this negative correlation might be GDP per capita that 
involves the impacts of the population, even though the total GDP keeps an increasing 
trend through the research period. This implies that Shenyang’s economic is based on the 
labour-intensive industries rather than other industries. Turok and McGranahan (2013) 
also explain the reason for this negative relationship: because people leave rural areas due 
to poverty, migration to urban areas may undermine economic performance by creating 
undue congestions and diverting scarce public resources to fund social infrastructure. For 
this reason, the thesis will discuss Shenyang’s migration circumstances in the next section. 
 
5.4. Further discussions on urbanisation and housing investment 
5.4.1. Urbanisation and migrations 
Figure 5.1 presents the urbanisation rate of Shenyang City, Liaoning Province35 and 
China between 2005 and 2014. Compared to the provincial and national level, Shenyang 
as the provincial capital city has a relatively high level of urbanisation – approximately 
71 percent, and the level has kept on increasing since 2003. However, compared to the 
metropolitan areas of China, Shenyang has to go a long way to catch up. Figure 5.2 shows 
the urbanisation levels of Shenyang, Beijing and Shanghai. It is clear that there is a 
noticeable gap between Shenyang’s urbanisation rate and that of Beijing and Shanghai, 
which have rates of approximately 85 percent and 89 percent respectively. For these ten 
years, the annual increase rate of Shenyang was about 1.33 percent, which is higher than 
the 0.32 percent of Beijing and 0.05 percent of Shanghai. Through the comparison, we 
can see that although Shenyang has a relatively low urbanisation rate compared to big 
cities, it has the capacity to grow with a relatively high increase rate.  
 
35  Because of the data availability and different statistical standards, the data on Liaoning’s urban 




Figure 5.1 The urbanisation rate of Shenyang City, Liaoning Province and China 2005–
2014 
Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) and 
China Statistical Yearbook (years vary) 
 
Figure 5.2 The urbanisation rate of Shenyang, Beijing and Shanghai 2005–2014 
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Behind the quantitative characteristics, it is necessary to discuss why the urbanisation rate 
has kept increasing in recent years. Apart from the direct economic factors demonstrated 
in the regression models, migration contributes substantially to the increasing 
urbanisation of Shenyang36. Figure 5.3 presents the quantitative situations of annual urban 
migration in Shenyang between 1995 and 2014. Even though the overall migrations have 
irregular fluctuations over time, in-migration and out-migration maintain similar patterns: 
in-migration increases or decreases when out-migration increases or decreases. This 
resulted in positive net migrations of between 20,000 and 45,000 annually, and the total 
net migration over this twenty-year period was 0.61 million. Such net migrations 
contributed to the increasing urbanisation rate through the period. This kind of migration-
led urbanisation was prevalent in China after 1990, with the sharp increase in net 
migration from rural areas to major urban centres and new small towns (Chen et al., 
2011a). 
 
Figure 5.3 Annual urban migration descriptions of Shenyang 1995–2014 
 
36 Although natural growth of urban population contributes to increasing urbanisation mentioned in the 
literature review, it is necessary to compare the magnitude of natural growth of urban population and 
migration. Natural growth of urban population is the difference of birth and mortality. According to 
Shenyang Statistical Yearbooks, the net natural growth of urban population is much lower than the net 
migration, even no apparent growth and negative growth in some years. On average, the net migration is 
30 times or more as much as the net natural growth of urban population. Thus, the influence of natural 
growth of urban population is negligible, and this section only considers that the migration contributes to 
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Source: Shenyang Statistical Yearbook (years vary) 
 
As known, since the reform and opening-up in 1978, in order to stimulate urban 
development, the Chinese government encouraged rural people to leave their land in order 
to work in cities, which is also a well-known reason for the rapid urbanisation process in 
China (Li, 2005a, Huang et al., 2014). Meanwhile, to control such a large number of 
migrants rushing into urban areas at an appropriate level, China’s unique household 
registration system (the hukou system) has been working all the time (Huang et al., 2014, 
Chen et al., 2011a). In the hukou system, the Chinese population are categorised into two 
groups: population living in rural areas with agricultural hukou status and population 
living in urban areas with non-agricultural hukou status. The differences between the two 
groups not only reflect the living area spatially, but also cover other social concerns 
including education and medical resources, pensions and other social welfare (Wang et 
al., 2017, Huang et al., 2014, Chen et al., 2011a). The stable net migrations presented in 
Figure 5.3 also imply that the hukou system with its initial purpose kept working to 
control Shenyang’s migrations, which resulted in the gap between the total resident 
population and the total hukou-status population. Thus, urbanisation in China is not 
simply the spontaneous result of the actions of rural-urban migrations, but it is also 
politically influenced from the beginning (Wang et al., 2017, Li, 2005a).  
Table 5.4 presents the number of total resident population and population with the hukou 
status, and the ratio of population with the hukou status to total population 37. Overall, the 
ratio has declined since 2000, and it remains at a stable level of approximately 88 percent 
between 2010 and 2014. The total resident population increased from 7.20 million to 8.28 
million with a 15 percent growth from 2000 to 2014, and the population with the hukou 
status increased from 6.85 million to 7.30 million with only 6 percent growth during the 
same time period. The gap between total resident population and population with the 
hukou status is defined as the number of population that live in the city but without the 
 
37 The information of total resident population of Shenyang has been recorded in Shenyang Statistical 
Yearbook since 2009. Also, in Shenyang Statistical Yearbook (2015), the information of total resident 
population in the year of 2000 and 2005 is listed. Thus, Table 5.4 lists the ratio of population with the hukou 
status to total resident population from 2009 to 2014, plus the information in 2000 and 2005. 
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hukou status, and most of such population is floating population (liudong renkou)38. 
According to the research of migration and the hukou system by Fan (2008), most floating 
population work hard and wish to have qualifications to receive the hukou status in the 
cities where they work, and the hukou system works to control the number of migration 
with the hukou status converted from floating population at a stable level. For the case of 
Shenyang, the growth of the population with the hukou status is lower than the growth of 
the total resident population, implying that the hukou system has been playing an 
important role on controlling the number of migrations. According to the research by Fan 
(2008), the increase of population with the hukou status from the migration concern 
reflects not only the hukou reform39 but also the increased prominence of market forces 
in migration movements towards large cities.   
Table 5.4 Total resident population, population with the hukou status, and ratio of 
population with the hukou status to total resident population 
Year  Total resident 
population 
(million) 
Population with the 
hukou status 
(million) 
Ratio of population with the hukou 
status to total resident population 
2000 7.20 6.85 95.10% 
2005 7.44 6.98 93.89% 
2009 7.98 7.19 90.10% 
2010 8.10 7.19 88.77% 
2011 8.18 7.22 88.35% 
2012 8.22 7.24 88.09% 
2013 8.25 7.27 88.06% 
2014 8.28 7.30 88.19% 
 
38 The floating population (liudong renkou) is a unique concept in China that is tied to the hukou system. 
Individuals who do not live at their hukou locations are considered as floating population, and this concept 
is based on the notion that the hukou location is where one belongs and that migration is not considered 
official and permanent until the migrant’s hukou location is changed. Regardless of when actual migration 
occurred, a person is viewed as part of the floating population as long as his or her usual place of residence 
is different from the hukou location. 
39 The hukou reform in China aims to ease economic and social inequality between floating population and 
population with the hukou status. In 1990s, the government gradually issued the hukou reform policies to 
allow rural residents to register with hukou status in small towns. The major changes at the city level began 
in early 2000s, which the hukou reform advanced in small and medium-sized cities. The intensity and scope 
of the reform increased and expanded after 2013. In 2014, The National Urbanisation Plan (2014-2020) 
emphasised urban hukou reform to ensure 100 million non-hukou migrants to have urban hukou status. 
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Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) 
 
Besides the impacts of the hukou system on the migration, motivations for migration also 
influence migrants’ decision on changing their residential locations. As discussed in the 
background chapter, Shenyang is the largest city with the second-largest GDP in the 
northeast China, and this economic advantage attracts massive migrants into the city, 
resulting in the increased urbanisation. Apart from its economic motivations, other 
advantages such as social motivations also attract migrants to move into the city. The 
thesis will focus on education and medical resources as the two main social motivations 
that attract migrants to move into the city.  
For educational resources, Shenyang has top-ranking high schools within Liaoning 
Province, such as Dongbei Yuchai High School and Liaoning Shiyan High School. Also, 
Northeastern University, a member of Project 98540 and Project 21141, is located in 
Shenyang. By 2014, Shenyang had 1,783 educational schools and institutions, including 
79 higher educational institutions, 1,157 kindergartens, 507 primary and junior high 
schools, 87 senior high schools and 82 vocational schools. These comprehensive 
educational resources provide opportunities for migrants and their children to receive 
education; educational problems are a big concern for migrants in China (Zhou and 
Cheung, 2017).  
The outstanding and comprehensive medical resources also attract migrants from outside 
to settle in the city. China Medical University, The First Hospital of China Medical 
University and Shengjing Hospital are located in Shenyang, and these three top-ranking 
hospitals provide high-level medical treatment for patients within the province (Shenyang 
Statistical Bureau, 2014). With regard to medical policies, the municipal government has 
published the relevant policies to proceed with reforms of the health care system, such as 
 
40 Project 985 is a project that was first announced by the former Chinese leader Jiang Zemin at the 100th 
anniversary of Peking University on 4th May, 1998. The project aimed to improve the Chinese higher 
education system to achieve world-class levels in the 21st century. The project involved both central and 
local governments allocating a massive amount of funding to certain universities, in order to help them to 
build and improve research facilities, hold international conferences, attract world-renowned faculties and 
visiting scholars, and help Chinese faculties to attend conferences abroad.  
41 Project 211 is a project for national key universities and colleges introduced by the Education Ministry 
in 1995. The project aimed to build 100 universities with high-level research standards to enter the 21st 




The Main Points of the Medical and Health System Reform for Shenyang (years vary). 
These policies are informed by the policies issued by central and provincial government, 
such as Notice of the State Council on Issuing the Plan on Recent Priorities in Carrying 
out the Reform of Health Care System by the central government in 2009, and The Notice 
on Printing and Distributing the Implementation Opinions on the Implementation of 
Major Disease Insurance for Urban and Rural Residents by the provincial government 
in 2014. The implementation of these medical policies reinforced the medical system in 
Shenyang. For example, through The Main Points of the Medical and Health System 
Reform for Shenyang in 2014, Shenyang introduced major disease insurance for both 
urban and rural residents, and the project compensated 4,551 residents with a total of 
21.54 million yuan from January to August 2014 (Shenyang Statistical Bureau, 2014).  
Those educational and medical resources are considered as social motivations that attract 
migrants to move and settle in the city, which indirectly boost Shenyang’s urbanisation 
to a higher level. In order to enjoy those social welfare and to access urban benefits 
equally as the residents with the hukou status, the hukou system authorises the hukou 
status to those qualified floating population to ensure they have equalities to enjoy the 
social welfare. Meanwhile, the hukou reform lowers the threshold of the hukou 
qualification, which helps those people to receive the hukou status with few barriers in a 
short time. Thus, the hukou system with the reform plays an essential role in Shenyang’s 
urbanisation and migration, meanwhile it also controls the migration at a stable level due 
to its initial purpose.  
Besides the impacts of the hukou system and social motivations on the migration, 
migration types are also analysed for the case of Shenyang. Huang et al. (2014) also 
categorised three types of China’s migration: intra-municipal (population from rural areas 
go to urban areas in the same city); inter-municipal (population from less-developed cities 
go to urban areas in more-developed cities); and inter-provincial (population from less-
developed provinces go to urban areas in more-developed provinces). Figure 5.4 presents 
two sources of Shenyang’s urban migration: migration-in from Liaoning Province and 
migration-in from other provinces. Shenyang has a 32,000 annual migration-in from 
Liaoning Province on average, which can explain its ranking in the top two developed 
cities in the province. It also has a 28,000 annual in-migration from other provinces on 
average, which reflects the fact that Shenyang has the capacity to attract population from 
other areas outside the province. From 2005, in-migration from Liaoning Province was 
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overtaken by the in-migration from other provinces. These quantitative characteristics 
reflect not only how the opening-up of the economy stimulated migration from less-
developed areas to more-developed areas (Huang et al., 2014), but also the migration 
categories. The two main suggested reasons for this are surplus labour forces in some 
less-developed areas and widening income gaps between less-developed areas and more-
developed areas (Gu et al., 1999). 
 
Figure 5.4 Shenyang’s urban migration-in from Liaoning Province and other provinces 
1995–2014
Source: Shenyang Statistical Yearbook (years vary) 
 
5.4.2. Further discussions on housing investment 
According to the regression models, the results demonstrate that housing investment can 
drive urbanisation and it has a positive relationship with urbanisation. The chapter thus 
discusses housing investment further. 
The source of housing investment in China is categorised into three main sections by 
statistical departments: domestic investment (DI); investment from Hong Kong, Macao 
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quantitative and compared descriptions of DI, HTMI and FDI from 2002 to 201442. From 
the histogram, it is clear that DI was the dominant investment source, as it accounted for 
over 50 percent of total housing investment annually. DI had an increasing trend with a 
27 percent annual increase rate on average. The results not only illustrate how Shenyang’s 
housing market was booming like other major Chinese cities after 2000 but they also 
provide support for the idea that housing is the primary driver of the urban economy for 
Chinese cities (Dreger and Zhang, 2013). However, DI in 2014 experienced a 10 percent 
drop compared to 2013, showing a ‘recession’ in the housing market. From the national 
housing market report, it can be seen that China’s housing market had an adjustment in 
2014, and housing investment as well as housing prices experienced an apparent decline 
(National Real Estate Information Centre, 2015). The main reasons for this recession 
included tightening mortgages from banks, changes in supply and demand, and 
downward expectations from the housing market. Moreover, because housing purchasing 
power had been overdrawn in the previous years, housing stocks started accumulating 
(National Real Estate Information Centre, 2015). Shenyang’s housing market was in a 
similar situation because of the national housing market. Shenyang Statistical Bureau 
(2014) indicated that Shenyang’s housing market entered into an adjustment period, and 
total housing investment dropped 9.5 percent compared to the year 2013. Also, the 
taxation of real estate was 16.25 billion yuan in 2014, a drop of 20.6 percent compared to 
the year 2013, and the total floor area of housing sold was 14.5 million m2 in 2014, a drop 
of 17.2 percent compared to the year 2013. Those figure reductions reflect a market 
shrinkage in Shenyang. In order to activate the market and boost purchasing power, the 
municipal government issued The Notice of Releasing the Purchase Restriction of 
Housing in September 2014.  
HTMI and FDI, also critical investment sources, have increasing trends over time, but 
FDI started to decline after 2013. Smarzynska Javorcik (2004) indicated that FDI was 
given much attention by policy makers, as it could bring in a great deal of capital and new 
technologies for economic development. Plus, FDI can help to increase productivity and 
bring competitiveness to domestic industry (Smarzynska Javorcik, 2004). Meanwhile, it 
also assists urban growth by employing formerly rural workers and by shifting the sectoral 
structure towards industry and services (Lin, 2001). Song and Gao (2007) also indicated 
 
42 In the Shenyang Statistical Yearbook, housing investment is categorised from the year 2002. Thus, the 
classification analysis is for the period between 2002 and 2014 for this research.  
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that increasing housing prices attracted FDI into China’s market in the short term. Thus, 
according to the increasing GDP and the increasing housing prices in Shenyang, FDI 
works to boost the urban economy and housing market. The decline that started in 2013 
implies that foreign investors were also considering the housing bubbles in Chinese cities 
(Dreger and Zhang, 2013), and were cautious about further housing investment.  
 
Figure 5.5 DI, HTMI and FCI of Shenyang 2002–2014
 
Source: Shenyang Statistical Yearbook (years vary) 
 
In domestic investment, the investment of state-owned enterprises (SEI), the investment 
of private companies (PI) and the investment of shareholding companies (SI) are the three 
main sections. State-owned enterprises (SOEs) as the main body of SEI and SI43 played 
an important role and formed the core of the Chinese urban economy44 in its history 
(Wang et al., 2005, Zhang and Rasiah, 2014). Figure 5.6 presents the quantitative 
relationships between SEI, PI and SI. Compared to PI, SEI and SI occupy over 50 percent 
 
43 Wang et al. (2005) mentioned that many SOEs had been transformed into shareholding companies during 
the SOE reforms. 
44 According to Wang et al. (2005), most SOEs were established after 1949 and relied on older generations 
of technologies and machinery. Many SOEs were operating a deficit and relied on bank loans and 
government support. In the 1990s, the government carried out an industrial restructuring programme in 
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of the three investment sources. SEI accounts for a very small portion of the three 
investment types in this period. The fundamental reasons for this are: the institutional 
reforms of SOEs, which transformed many SOEs into shareholding companies; and the 
fact that many of these shareholding companies shifted their role from housing allocators 
in a centrally planned economy to housing investors in a more dynamic housing market 
(Zhang and Rasiah, 2014, Wang et al., 2005). Zhang and Rasiah (2014) indicated that the 
huge profits generated from housing sales encouraged many SOEs to run housing 
businesses. Between 2002 and 2014, the SEI in Shenyang increased approximately ten 
times from 362 million up to 3,388 million annually, which can explain SOEs’ new role 
in the housing market. However, despite the positive development of SOEs, their role 
conversion led to some harmful practices for the economy (Zhang and Rasiah, 2014). As 
housing has a commercial value, it allowed SOEs to speculate in the housing market. Due 
to the reforms of SOEs, government controls on them were reduced, giving them greater 
chances to divert a large amount of capital to unnecessary activities45. Moreover, SOEs 
have an advantage over private companies with regard to applications for land use rights, 
as they can use their interrelationship with local governments (Zhang and Rasiah, 2014). 
This can explain the over-half ratio of SEI and SI for Shenyang.  
 
45 Unnecessary activities in this context of Chinese housing development refer to a series of activities for 
SOEs and shareholding companies converted from the previous SOEs: SOEs and shareholding companies 
are able to invest more capital on land acquisition for further housing constructions, and after acquiring 
land they usually hold the land to wait housing price to increases. Then they will develop the land for 




Figure 5.6 SI, PI, and SEI of Shenyang 2002–2014 
Source: Shenyang Statistical Yearbook (years vary) 
 
5.5. Chapter summary 
This chapter discusses the model results and explains the migration and housing 
investment for Shenyang’s case. According to the results, GDP per capita is significant 
to urbanisation at the 1 percent level in all the models. The results also confirm that 
housing investment can drive urbanisation for Shenyang’s case.  
Apart from the model discussion, the chapter also explains how migration might be 
another key factor influencing Shenyang’s urbanisation. From the analysis, it can be seen 
that the stable annual net migrations of Shenyang imply that the hukou system works by 
controlling Shenyang’s migrations at an appropriate level, which demonstrates that 
urbanisation is not only a spontaneous action of rural-urban migrations but is also shaped 
by political behaviour. The quantitative characteristics of the two sources of in-migration 
for Shenyang explain Shenyang’s economic role in the province and also imply that 
Shenyang has a greater ability to attract population from areas outside the province, 
compared to the other cities within Liaoning Province. 
This chapter also provides a further discussion on Shenyang’s housing investment. It 
discusses three types of housing investment and shows that DI is dominant in Shenyang. 
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has been developing quickly, like other major Chinese cities after 2000. A 10 percent 
decline implies that the housing market experienced a ‘recession’ after 2013. The main 
reasons for this were tightening mortgage applications/acceptance from banks, changes 
in supply and demand, and downward expectations from the housing market. Housing 
purchasing power was overdrawn in the previous years, and housing stocks started 
accumulating. Through the analysis, we see that FDI was working on Shenyang’s urban 
economy and contributed to the housing market. Compared to DI, an earlier decline in 
FDI in housing implies that foreign investors considered the housing bubble and were 
cautious about further housing investment. Also, the examination of SEI and SI in 
Shenyang’s housing demonstrates SOEs’ important role in housing development and 
explains SOEs’ institutional conversion in the housing market.  
This chapter examines the connection between urbanisation and housing for Shenyang 
through housing investment and other economic factors. As rapid urbanisation results in 
massive population movement into cities, housing demand increases correspondingly 





6. Results and analysis of housing demand in Shenyang 
6.1. Chapter introduction 
This chapter explains the research results for housing demand and the corresponding 
housing issues. In order to achieve RO3 of identifying the main drivers that influence 
housing demand, the chapter presents and discusses the housing demand model results 
for Shenyang’s case. In order to achieve RO4 of explaining how these factors influence 
housing demand, the chapter discusses each factor and its corresponding problems, 
including income, housing prices, demographic factors, and commuting and residential 
expenditures.  
 
6.2. Model results 
First of all, the thesis lists a descriptive statistic for each variable in the models (Table 
6.1). In order to reduce heteroscedasticity, all variables are taken as logarithms in the 
regression model. Table 6.2 presents a summary of all the model results.  
Table 6.1 Descriptive statistics of the housing demand models 
 Minimum Minimum Mean Std. Deviation 
S 2.750 3.456 3.129 0.260 
I 6.750 8.490 7.596 0.588 
P 5.810 6.870 6.425 0.302 
C 3.680 6.430 5.093 0.958 
HS 1.020 1.190 1.104 0.056 





Table 6.2 Results summary of the housing demand models 
Variables Step (1) Step (2) Step (3) Step (4) 
I 0.449*** 0.126 0.430*** 0.073 
 (0.048) (0.095) (0.147) (0.179) 
P -0.021 -0.105 -0.076 -0.049 
 (0.094) (0.076) (0.115) (0.096) 
C - - -0.041 -0.012 
   (0.116) (0.089) 
HS - - 0.913 1.006 
   (1.725) (1.346) 
RE - - 0.114 0.116 
   (0.085) (0.069) 
S(-1) - 0.810*** - 0.874*** 
  (0.220)  (0.236) 
Constant  -0.147 0.338 -1.990 0.666 
 (0.277) (0.253) (2.718) (2.186) 
Adjusted R2 0.979 0.987 0.979 0.988 
Note: standard errors in parentheses. ***indicates significant at 1% level; **indicates 
significant at 5% level; *indicates significant at 10% level. 
 
6.3. Results discussion 
In Step (1), the model estimates the empirical housing demand equation between housing 
space per capita (𝑆), income (𝐼) and housing prices (𝑃) using time series for the case of 
Shenyang, assuming that the housing market is in equilibrium all the time. The results 
show that the adjusted R2 is 0.979, which provides a tighter fit for the data and fewer 
errors. For the coefficients, income (𝐼) is statistically significant at 1 percent level and 
positively related to housing space per capita (𝑆), suggesting that income had a positive 
effect on and significantly influenced the housing demand during the research period. The 
results also show that housing prices (𝑃) have a negative but not significant relationship 
with housing demand. The results show that the estimate of income elasticity is 0.449 
with a standard error of 0.048 and the estimate of price elasticity is 0.021 with a standard 
error of 0.094.  
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In Step (2), the model estimates the housing demand, assuming that the housing market 
is not in equilibrium, adding a partial stock adjustment (𝑆𝑡−1). The results show that the 
adjusted R2 is 0.987, which is higher than the situation in Step (1). Adding a partial stock 
adjustment, only (𝑆𝑡−1) is statistically significant at 1 percent level. Income and price are 
still positively and negatively correlated with housing demand, respectively. From the 
results, we can derive from Equation (4.21) the partial adjustment coefficient τ = (1-0.810) 
= 0.190. Dividing the coefficients of income and price in Equation (4.22) by τ, we obtain 
estimates of the income and price elasticities for the housing stocks, which are 0.663 and 
-0.552 respectively. The magnitudes of the income and price elasticities are larger than 
the estimates from Step (1) because they allow for the effects of income and price to work 
out through time.  
In Step (3), the model estimates the housing demand based on Step (1), adding commuting 
costs, residential expenditure and demographic factors. The results show that the adjusted 
R2 is 0.979, which provides a tight fit for the data and fewer errors. For the coefficients, 
income  (𝐼)  is statistically significant at 1 percent level and positive, suggesting that 
income has a positive effect on and significantly affects housing demand. The housing 
prices (𝑃) have a negative relationship with housing demand but are not statistically 
significant. The coefficient of household size (𝐻𝑆) is positive, suggesting that housing 
demand will expand when the number of household increases. The coefficient of 
commuting expenditure (𝐶)  shows that commuting expenditure has a negative 
relationship with housing space per capita. The coefficient of residential expenditure 
(𝑅𝐸) is positive to housing space per capita. The results show that the estimate of income 
elasticity is 0.430 with a standard error of 0.147 and the estimate of price elasticity is -
0.076 with a standard error of 0.115.  
In Step (4), the model assumes that the housing market is not in equilibrium, adding a 
partial stock adjustment (𝑆𝑡−1)  based on Step (3), in order to estimate the housing 
demand involving the factors of economics, demographics, commuting costs and 
residential expenditure. The results show that the adjusted R2 is 0.988, higher than in Step 
(3), suggesting that it also explains well the housing demand for Shenyang’s case. Adding 
a partial stock adjustment, only (𝑆𝑡−1) is statistically significant at 1 percent level.  For 
the coefficients, income (𝐼) and housing prices (𝑃) are positive and negative respectively, 
and not statistically significant to housing demand. The coefficients of household size 
(𝐻𝑆) decrease compared to Step (3), being 1.006 with a standard error of 1.346. 
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Compared to Step (3), the coefficient magnitudes of commuting expenditure (𝐶) and 
residential expenditure (𝑅𝐸) retain their relationships with housing demand. From the 
results, the partial adjustment coefficient τ = (1-0.874) = 0.126 deriving from Equation 
(4.21). Dividing the coefficients of income and price in Equation (4.23) by τ, we obtain 
estimates of the income and price elasticities for the housing stocks, which are 0.579 and 
-0.388 respectively.  
Overall, according to the adjusted R2 of the models (Table 6.3), four housing demand 
equations explain Shenyang’s housing demand well. Adjusted R2 in the models with 
partial stock adjustment (Step (2) and Step (4)) is higher than those in the models without 
partial stock adjustment (Step (1) and Step (3)). This implies that the models with partial 
stock adjustment can explain more of the sample variation of the housing stock. Involving 
demographic factors and commuting and residential expenditure also gives a higher 
adjusted R2, which implies that these factors can help to explain housing demand.  
Furthermore, the lagged models consider disequilibrium of the housing stocks that the 
housing market is not as liquid as other asset markets and hence cannot quickly re-
equilibrate in response to a supply or demand shock. The main reason for the 
disequilibrium is that heterogeneous characteristics and information asymmetries make 
matching buyers and sellers more difficult, and buyers are not likely to respond quickly 
as houses are the most expensive purchase made by households (Zabel, 2016). Besides 
heterogeneous characteristics and information asymmetries, the disequilibrium may also 
result from shifts in supply and demand conditions (Jones et al., 2016). For shifts in 
supply conditions, it include changes in construction wages, building material costs, 
short-term lending rates. For shifts in demand conditions, it include changes in borrower 
income or wealth, changes in market demographics and changes in the price of rental 
properties. As market demographics are strongly linked to growth of urban population, 
this research has considered population growth and mitigated its impact on the demand 







Table 6.3 Adjusted R2, income elasticity and price elasticity for the housing demand 
models 
 Adjusted R2 Income elasticity Price elasticity 
Step (1) 0.979 0.449 -0.021 
Step (2) 0.987 0.663 -0.552 
Step (3) 0.979 0.430 -0.076 
Step (4) 0.988 0.579 -0.388 
 
6.4. Further discussions on each factor 
6.4.1. Income 
In the housing literature, income elasticity reflects how income affects housing demand, 
which refers to the ratio of the magnitude of housing demand changes to the magnitude 
of income changes (Mulford, 1979). Chow and Niu (2010) used time series from 1987 to 
2006 to study housing demand for China’s housing market and they obtained a range of 
income elasticities of housing demand: between 0.764 and 0.833. The results imply the 
housing demand in China tends to be inelastic, which means that housing is more of a 
basic life necessity for Chinese residents currently. Zheng and Liu (2005) also studied 
Beijing’s housing demand and obtained an income elasticity of housing demand of around 
0.86. The results indicate that housing in Beijing tends to be a necessity rather than an 
investment good. Chen and Jin (2014) attempted to estimate the income elasticity of 
housing demand in Shanghai based on a household survey conducted by the National 
Bureau of Statistics of China in 2007, and the finding indicated that the income elasticity 
of housing demand in Shanghai was between 0.375 and 0.447.  
In this study, the range of income elasticities of housing demand is between 0.430 and 
0.663, and the results are similar to the outcomes of Chow and Niu (2010) at the aggregate 
level in China, those of Zheng and Liu (2005) for Beijing’s housing market and those of 
Chen and Jin (2014) for Shanghai’s housing market. The results show that the income 
elasticity is inelastic, implying that housing is currently a necessity rather than an 
investment good for Shenyang’s residents. Furthermore, income is positively related to 
the housing space per capita, which exhibits a similar situation to that in most Chinese 
cities (Hui, 2004).  
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In order to explain further how income affects housing demand, the thesis will examine 
the relationship between income and housing expenditure. Figure 6.1 and Figure 6.2 
demonstrate the relationship between income and housing expenditure per person from 
1997 to 201446. From 1997 to 1999, nationwide housing reform was still proceeding, and 
welfare housing provision had just been abolished. In this period, people’s notion of 
housing was still closely related to the old welfare housing provision. Fewer people were 
willing to spend money on house purchases, resulting in no more than 10 percent of 
income being spent on housing purchases annually. Another reason for this low ratio is 
the funding shortages for residential house construction. In the market, few options of 
newly constructed housing communities were provided to consumers, resulting in less 
investment in house purchasing by families. In the new century, with the newly 
established HPF system, residential housing purchasing was much easier in Shenyang. 
Within the rapid development of real estate, the housing market in Shenyang arrived at 
its prosperous peak. Within the disposable income bracket, housing consumption in 
Shenyang became popular, especially after 2004. Housing expenditure gradually 
increased its proportion of people’s annual income between 2000 and 2012, especially 
after 2003, which implies that people were willing to spend more on house purchasing 
after this date.  
Zhong (2009) indicates that during this period, the increase in housing expenditure 
capacity in some Chinese families was faster than the income growth rate. Zhong also 
provides the example of some Chinese households in the cities with 3,000 yuan monthly 
income that possibly had approximately 600 yuan to spare for housing expenditure. When 
the income of these households rose to 4,000 yuan monthly (a 33 percent increase), the 
housing expenditure rose to approximately 1,200 yuan (a 100 percent increase). Zhong 
indicates that the income increases influenced housing expenditure significantly for these 
households, as housing expenditure is highly sensitive to income. For Shenyang, the ratio 
of housing expenditure to income increased by between 10 percent and 70 percent during 
this period, which means that housing was considered to be a necessity. On the other hand, 
the high increase also provides evidence for the fact that Shenyang’s housing 
development moved quickly and housing demand in the market showed strong growth. 
After 2012, Shenyang’s housing market entered a steady period, and house purchasing 
 
46 The data on housing expenditure are available from 1997 in the Shenyang Statistic Yearbook.  
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became a rational consumption for most families47. Compared to the previous higher ratio 
of housing expenditure to income, the figure started to decline after 2012. This ratio 
decline can explain the decrease in housing sales and the increase in the number of houses 
for sale between 2012 and 2014 (Figure 6.3), and it also gives an evidence of the housing 
supply over the demand. The housing supply over the demand has resulted the housing 
stock hoarding. 
 
Figure 6.1 Income and housing expenditure per person of Shenyang 1997–2014 
Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) 
 
 
47 Rational consumptions on housing in Shenyang mean that people do not blindly follow for housing 
purchasing without considerations on what they actually need for housing, such as housing sizes and 
locations. Furthermore, such rational consumptions also mitigate excessive growth of housing prices due 













Figure 6.2 Ratio of housing expenditure per person to income of Shenyang 1997– 2014 
Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) 
 
 
Figure 6.3 Floor area of housing sold and houses for sale 2012–2014 
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6.4.2. Housing prices 
The price elasticity of housing demand reflects how housing prices affect housing demand, 
which refers to the ratio of the magnitude of housing demand changes to the magnitude 
of price changes (Zhong, 2009). In the study of Chow and Niu (2010), the price elasticity 
of housing demand at the nationwide level is between -0.333 and -0.425. Yang et al. (2015) 
estimated the housing demand for six provinces in China and obtained a price elasticity 
for Liaoning Province of -0.162. These results show that the levels of price elasticity of 
housing demand are relatively low, compared to the US levels, which are between -0.35 
and -0.4 (Yang et al., 2015). Yang et al. (2015) also indicate that the housing demand in 
some Chinese areas cannot be suppressed by raising housing prices, which means that 
changes in housing prices do not significantly influence housing demand in these areas.   
In this study, the price elasticity of housing demand is between -0.021 and -0.552, which 
is similar to the outcomes of Chow and Niu (2010) and Yang et al. (2015). The results 
show that the price elasticity is inelastic, which means that the changes in housing prices 
do not have much influence on Shenyang’s housing demand.  
Figure 6.4 demonstrates twenty years’ housing prices and the floor area of housing sold 
in Shenyang. Overall, both transaction volume and housing prices increased rapidly from 
1995 to 2011. The drop of housing prices in 1997 can be explained by the fact that the 
housing market was affected by the housing reform. Due to the entire abolishment of 
welfare housing provision in 1998, consumers were cautious about house purchases and 
could not forecast the coming trends in the housing market. The official ending of the 
welfare housing provision provided an institutional impetus for a rapid increase in not 
only housing transactions but also housing prices (Chen et al., 2011b). This viewpoint 
can explain how Shenyang’s housing prices and transaction volume have increased 
gradually since the housing reform. After 2012, house prices become stable and the 
transaction volume has declined sharply, it gives an implication of the housing supply 
over the demand. The over-housing supply helped to mitigate the housing affordability 
indirectly, as the over-housing supply with less demand made the housing prices to 
remain stable. However, the over-housing supply has resulted in the housing stock 
hoarding, which made the city more compact unnecessarily with higher building densities. 
The housing stock hoarding will result in housing vacancy, and it will be discussed in 
Chapter 7.  
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From the demand side, a possible explanatory factor for the rapid increase in housing 
prices is the massive housing demand from Shenyang’s residents. Shaw (1997) indicated 
that in the Chinese social environment, since housing is an essential requirement for each 
family, the demand for housing is usually inelastic. He also indicated that the rapid 
expansion of the urban population was key to the high demand for housing. In the 
previous chapter it shows that Shenyang experienced an increasing urbanisation rate 
during the research period, and it was concluded that migration is a possible explanatory 
factor for this increasing urbanisation trend. Chen et al. (2011b) indicated that rapid 
urbanisation and massive migration, with the transfer of household registration, led to 
urban housing growth and increased the demand for urban housing. As some migrants do 
not have urban household registration (the hukou status), they are not eligible for state-
sponsored affordable housing, the price of which is much lower than commercial housing. 
Instead, they may purchase commercial housing through the urban housing market, which 
leads to an increase in housing prices (Chen et al., 2011b). Figure 5.3 demonstrates that 
the annual net migration of Shenyang between 1995 and 2014 ranged between 20,000 
and 45,000. Based on the viewpoints of Shaw (1997) and Chen et al. (2011b), this stable 
annul net migration can explain the increasing housing demand and housing prices. 
 
Figure 6.4 Housing prices and floor area of housing sold of Shenyang 1995–2014 
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6.4.3. Demographic factors  
The regression results show that the average household size, a demographic factor, is not 
statistically significant to the housing demand for the case of Shenyang. This means that 
the household size is not the key factor that influences the housing demand in a statistical 
sense. The annual average household size declines with an increase in housing demand 
(Figure 6.5), supporting the ideas that average household size is negatively related to 
housing space per person (Mesthrige Jayantha and Lau, 2008). Mesthrige Jayantha and 
Lau (2008) also indicated that sometimes housing space per capita captures the demand 
factors that are not reflected in price changes because of the stickiness in housing prices. 
Usually, the price elasticity of demand is relatively low in these situations. Therefore, the 
level of sufficient demand is expected to change in response to other factors such as 
household size. Thus, changes in the household’s preferences about the family size can 
have an impact on housing demand.  
 
Figure 6.5 Housing space per capita and average household size of Shenyang 1995–2014 
Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) 
 
Besides household size, other demographic factors may also have substantial impacts on 
housing demand. Gender differences in housing demand may denote differences in tenure 
history, wealth, income level and variation, expectations for marriage, concerns for 
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housing and freedom from maintenance may differ between men and women. Hayden 
(1982) also indicated that the demand for single-family suburban housing might differ 
between men and women, as a male-dominated family formation might disappear. 
Carliner (1973) and Mayo (1981) pointed out that female heads of household spent more 
on housing than male heads of household did. Limmer (1978) researched the female heads 
of households in the US with regard to how well they were housed, and indicated that 
women householders were more urbanised than the general population and they spent 
more on their houses, such as alterations and maintenance. In China, marriage and gender 
balance have also been reported to have an impact on China’s housing demand (Li, 2005b, 
Xu et al., 2012). Zhang (2014a) indicates that usually both males and females generate 
the demand for housing; however, in China, if the gender difference is not balanced, 
especially the sex ratio at marriageable age, this will result in the situation where the 
female side puts forward a requirement that the male side must have housing for marriage. 
Eventually, this will stimulate a large number of single men to purchase housing, 
increasing housing demand. Wei and Zhang (2011) demonstrated that an imbalanced sex 
ratio causes increasing competition in the marriage market, where households with a son 
raise their saving rates in the hope of improving their son’s odds of finding a wife. This 
increasing competition also causes increasing housing prices and higher housing demand 
in current China (Zhang, 2014a). 
Figure 6.6 presents the number of marriages a year and the female ratio of the population 
of Shenyang during the research period. Overall, the number of new marriages saw an 
increasing trend with a range between 40,000 and 75,000. According to Zhang (2014a), 
this increasing figure generates more housing demand, as newly built households need 
either new housing to separate from their parents or more housing space for children. 
Also, the female ratio is balanced between 0.49 and 0.50 with a slightly increasing trend 
during the research period. According to Wei and Zhang (2011), this increasing trend can 
help to control an excessive increase in housing prices and an excessive requirement for 
housing sizes indirectly, as the competition between households with sons in the marriage 




Figure 6.6 Annual number of marriages and female ratio of the population in Shenyang 
1995–2014 
Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) 
 
6.4.4. Commuting costs and residential expenditures 
The model results show that commuting costs are negatively related to housing demand, 
and this proves the relationship in Alonso’s equation (4.16) (Section 4.3.2.3). Even 
though commuting costs are not statistically significant to housing demand for the case 
of Shenyang, they do have an impact on housing in some ways. Figure 6.7 presents the 
ratios of commuting costs to income. Overall, the ratios show an increasing trend during 
the research period, which means that the residents spent more on commuting and 
transportation within the capacity of their disposable income. If it is assumed that 
commuting ways do not change and that fuel prices are stable during the period, the ratio 
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Alonso (1964) discussed the influences of residential location on travel distance and costs. 
From the demand side, if the land is more income elastic than travel costs, then people 
with a higher income will live farther away from the city centre; if the land is more travel 
cost elastic than income, this implies that rich people will live closer to the city centre. 
The results from the case of Shenyang show that the magnitude of income elasticity is 
much higher than commuting costs. Therefore, it can be concluded that the housing 
preference of people with a higher income is to live farther away from the city centre.  
 
Figure 6.7 Ratios of commuting costs to income of Shenyang 1995-2014 
Source: Author’s calculations based on Shenyang Statistical Yearbook (years vary) 
As mentioned in Section 4.3.2.4, the residential expenditures in this research cover rents 
and energy expenses. In detail, this includes expenditures related to residence, such as 
housing rents, expenditure on water and electricity, and fees of property management. 
However, as the data are an annual average for all the residents of Shenyang, they cannot 
reflect the actual situations for all types of residents. For example, people who either do 
not rent housing or live in the residential community without property management do 
not pay anything on rents or property management. Such reasons might cause 
insignificant coefficients in the models.   
Figure 6.8 presents the ratios of residential expenditures to income for Shenyang during 
the research period. The ratio ranges between 0.05 and 0.10, and the average ratio is 0.07. 
Wu and Yang (2008) studied nationwide residential expenditures in China between 1978 
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0.03 and 0.10. Focusing on the same research period between 1995 and 2006, the 
nationwide ratio was 0.08 on average. This comparison tells us that the level of residential 
expenditures of Shenyang’s residents is approximately equal to the nationwide level. 
From Figure 6.8, the ratio can be divided into four main periods: a first increase period 
between 1995 and 1998; a second increase period between 1999 and 2003; a steady period 
between 2004 and 2008, and a decline period after 2008. Wu and Yang (2008) explained 
the periodical differences with the fact that the housing market-oriented factors enhanced 
the price level of residential consumption of residents living in cities and towns but did 
not affect actual residential consumption too much. 
Furthermore, the periodical differences also reflect different stages of the housing 
development in Shenyang. During the first increase period between 1995 and 1998, 
housing was still a welfare resource, and people were able to increase their residential 
expenditure without experiencing housing financial difficulties. The second increase 
period between 1999 and 2003 started at a low level due to the abolishment of welfare 
housing distribution, and with the HPF system establishment and improvement, people 
had less housing financial pressure and were willing to spend more on their residence. 
These two increasing periods also indirectly reflect the fact that the housing market has 
developed; for example, improvements in property management enhance living standards, 
so people spend more money on property. The period between 2004 and 2008 shows that 
housing development entered a steady stage. After 2008, as the housing market had 
entered a steady period, house purchasing and related housing consumptions became 
rational for most families, and people spent money on other types of consumption. 




Figure 6.8 Ratios of residential expenditures to income in Shenyang 1995–2014 
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6.5. Further discussions on housing affordability 
Besides the housing demand factor discussions, housing affordability is an inevitable 
topic to discuss. As the market-oriented housing reform has been implemented in China 
since 1990s, people were encouraged to purchase houses in the market as free housing 
allocation system has been abolished. After the housing reform, the supply and demand 
of housing have become more market-oriented. The housing prices have been rising fast 
due to the fact that housing demand is greater than the housing supply at the beginning of 
the reform. As the housing prices keep soaring, low- and middle-income people find it 
difficult to afford housing. Taltavull et al. (2012) suggests two typical approaches to 
indicate the owner’s housing affordability. One is housing price-to-income ratio48, the 
other is housing expenditure-to-household income ratio. The housing price-to-income 
ratio aims to measure whether people can buy the housing, and the housing expenditure-
to-household income ratio attempts to measure whether people can afford the payment 
after housing purchase (Taltavull et al., 2012). This section will discuss the housing 
affordability for the case of Shenyang in terms of these two indicators. 
For the city of Shenyang, according to the research of the price to income ratio in 35 
Chinese cities, the housing price-to-income ratio of Shenyang declined from 9.3 in 2001 
to 6.4 in 2014 (Cao, 2015), and it is the only one in the 35 Chinese cities that the housing 
price-to-income ratio was in steady decline from 2001 to 2014. This shows that the growth 
of housing price was slower than the growth of household disposable income, and it 
implies that the housing affordability has been improved in Shenyang. Compared to the 
ratios of the other large cities, such as Beijing from 10.0 in 2001 to 14.5 in 2014 (Figure 
6.9), Shanghai from 6.5 in 2001 to 11.9 in 2014 (Figure 6.10) and Guangzhou from 6.2 
in 2001 to 11.8 in 2014 (Figure 6.11), the Shenyang’s ratio is lower than the other large 
cities’, implying that there is less housing affordability issues in Shenyang. The improved 
affordability on housing also reflects a success of the affordable housing programme with 
the policy implementation of The Scheme of Affordable Housing Programme 
Implementation for Shenyang, which gradually solved the housing affordability issue for 
the middle- and low-income people. On the other side, it also implies that the housing 
market in Shenyang is more sluggish than the other large Chinese cities. Meanwhile, the 
 
48 The price to income ratio is the nominal total housing price divided by the nominal disposable income 
per household. In the Chinese context, the total housing price is the average housing price per square meter 
multiplies the average housing space per household.   
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Shenyang’s ratio of 6.4 in 2014 is lower than the ratio of 7.1 at the national level in the 
same year, implying that there was less housing bubble issue in Shenyang rather than the 
other large Chinese cities (Cao, 2015) (Table 6.4). This can also support the conclusion 
that housing is still a necessity for the most residents of Shenyang in terms of the inelastic 
income elasticity. 
 
Figure 6.9 Housing price-to-income ratio in Beijing from 2001 to 2014 
Source: Cao, 2015 
 
 
Figure 6.10  Housing price-to-income ratio in Shanghai from 2001 to 2014 





























Figure 6.11 Housing price-to-income ratio in Guangzhou from 2001 to 2014 
Source: Cao, 2015 
 
Table 6.4 Housing price-to-income ratio for some large Chinese cities in 2014 
Beijing  14.5 Hangzhou 10.8 
Shanghai 11.9 Nanjing 8.9 
Guangzhou 11.8 Wuhan 7.7 
Shenzhen 20.2 Chengdu 6.9 
Tianjin 9.6 Chongqing 7.0 
Xiamen  15.5 Kunming 6.7 
Xian 5.8 Changsha 5.1 
Shenyang 6.4 The national average 7.1 
Source: Cao, 2015 
 
Besides housing price-to-income ratio, housing expenditure-to-household income ratio is 
another indicator to access housing affordability. Taltavull et al. (2012) used the ratio of 
housing expenditure-to-household income (HEI)49 and the upper boundary of housing 
 
49 The ratio of housing expenditure-to-household income = (unit user cost * housing price * house size) / 
household income. The unit user cost is composed of risk-free interest rate, property tax rate, maintenance 













expenditure-to-household income ratio (HEIcap)50  to identify the severity of housing 
affordability difficulty, and the severity of housing affordability difficulty is categorised 
in four levels: Non-affordable; severe affordable; moderate affordable; and minimal 
affordable (Table 6.5). According to Taltavull’s research in the period of 2000-2007, 
Shenyang’s HEI was between 0.22 and 0.28, and HEIcap was between 0.58 and 0.63. 
According to the classification of housing affordability severity, Shenyang had minimal 
level of housing affordability difficulty. Also, Taltavull indicates that minimal level of 
housing affordability difficulty brings less risk of housing bubble, which implies that 
there was less housing bubble issues in Shenyang. Thus, according to the above 
discussions, both indicators of housing price-to-income ratio and housing expenditure-to-
household income ratio implies that Shenyang has less housing affordability issues and 
less risk of housing bubble.  
Table 6.5 The classification of housing affordability severity 
Percentage of income  Severity of housing affordability difficulty 
HEI > HEIcap Non-affordable 
HEIcap > HEI ≥ 0.5 Severe 
HEIcap > 0.5 > HEI ≥ 0.3 Moderate 
HEIcap > 0.3 > HEI Minimal  
Source: Taltavull et al., 2012 
 
6.6. Chapter summary 
This chapter presents and discusses the results of the housing demand models. According 
to the results, the models can explain Shenyang’s housing demand well due to the 
acceptable adjusted R2, and the income is significant to housing demand at 1 percent level 
in all the models. From the analysis, the overall conclusion is that housing is still 
 
50 The upper boundary of housing expenditure-to-income ratio, or the percentage of income, equals to one 
minus the Engel Coefficient. The Engel Coefficient is the ratio of food expenditure to household income. 
If housing expenditure to household income is greater than or equal to the upper boundary of housing 
expenditure-to-income, then housing is not affordable as other basic non-housing expenditures such as 
clothing and medical service cannot be satisfied. For instance, if the Engel Coefficient of households in the 
higher-income cohort is 30 percent, the maximal housing expenditure is 70 percent for those households. 
Conversely, the maximal housing expenditure will be 30 percent should the Engel Coefficient is changed 
into 70 percent in the lower-income household cohort. 
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considered to be a necessity rather than an investment good to most residents in Shenyang. 
The chapter also analyses each influencing factor of housing demand.  
In the income discussion, the chapter analyses the relationship between income and 
housing expenditures, and this relationship can be explained by the housing reform in 
different stages during the research period. The increasing ratio of income to housing 
expenditure shows the transformation of people’s notions about housing, from the old 
system of welfare housing provision to purchasing housing in the market; this can be 
explained by the abolishment of welfare housing provision and the newly established HPF 
system. After 2012, the ratio declined as house purchasing became a rational consumption, 
and people were more cautious on housing buying. It is different from the prior situation 
of which they blindly followed housing purchasing without considerations on what they 
actually need for housing. Such rational consumptions declined the housing transactions, 
indirectly resulting in the over housing supply..    
In the housing price discussion, the analysis of housing prices and housing sold explains 
the effects of the housing reform on Shenyang’s housing market. The analysis also 
concludes that migration, as the main source of the increasing urban population, can 
explain the increasing housing demand and housing prices.  
In the demographic discussion, apart from the household size explanations, the chapter 
focuses on marriage and the female ratio in the population, discussing how they influence 
the housing demand of Shenyang. Due to the current circumstances in the Chinese 
marriage market, families with sons have housing pressures for either themselves or 
newly married couples. For this reason, the accumulative marriage number may enhance 
housing demand and housing prices. Meanwhile, the balanced female ratios help to 
reduce marriage competition, which to some extent can mitigate housing demand and 
prices.  
Then, the chapter also discusses commuting costs and residential expenditures, which 
may influence housing demand. The analysis of commuting costs implies that the 
residents’ preference for housing is to live far away from the city centre due to the 
increasing ratios of commuting costs to income. The analysis of residential expenditures 
explains people’s notions about residential expenditures in different stages of housing 
development.  
Finally, the chapter discusses the housing affordability for Shenyang based on housing 
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price-to-income ratio and housing expenditure-to-household income ratio. The analysis 
of housing price-to-income ratio shows that the growth of housing price was slower than 
the growth of household disposable income, and it implies that the housing affordability 
has been improved in Shenyang. Compared to other large cities, Shenyang’s ratio was 
lower than the other large cities’, implying that there was less housing affordability issue 
in Shenyang. The analysis of housing expenditure-to-household income ratio shows that 
Shenyang had minimal level of housing affordability difficulty with less risk of housing 
bubble.  
Through the connection with urbanisation, this chapter investigates the housing demand 
and its influencing factors for Shenyang. The next chapter will present the analysis of 
Shenyang’s housing densification.   
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7. Results and analysis of housing densification in Shenyang 
7.1. Chapter introduction 
This chapter presents the results on housing densification and analyses the density 
changes in different spatial aggregation levels, in order to achieve RO3 of researching 
and explaining the changes in housing densities during the research period. Through the 
analysis, the chapter also discusses housing vacancy problems and the related issues in 
Shenyang, in order to achieve RO4. 
 
7.2. Housing densification with spatial aggregation levels 
7.2.1. Housing densification in the entire urban area 
Appendices 3 to 8 illustrate the housing stocks and the housing densities in 2010 and 
2014 respectively, plus the changes during the period. Table 7.1 presents the housing 
stocks and densities in the entire urban area between 2010 and 2014, plus the changes 
during the period. During these four years, urban housing in Shenyang experienced rapid 
development, which is reflected not only in housing space but also in housing densities. 
The gross floor area increased by 62 percent, higher than building coverage which saw a 
40 percent increase, resulting in changes in the average storey number from 4.38 to 5.06. 
This implies that the population in Shenyang tends to prefer high buildings, which means 
that housing densification not only occurs in two dimensions but also reflects vertical 
growth in the three-dimensional space. 
Table 7.1 Housing stocks and densities in the entire urban area in 2010 and 2014 
 2010 2014 Growth (rate) 
Building coverage (m2) 38,910,387 54,556,890 15,646,503 (40%) 
Gross floor area (m2) 170,214,080 276,263,932 106,049,852 (62%) 
BCR 0.011 0.015 0.004 
FAR 0.047 0.076 0.029 
Average storey number 4.38 5.06  




7.2.2. Housing densification in the central urban core 
Table 7.2 presents the housing stocks and densities in the central urban core during the 
research period, plus the changes. The building coverage and gross floor area increased 
by 43 percent and 53 percent, respectively. Overall, both items are similar to the entire 
urban level, which means that new housing in the central urban core tends to lead to a 
preference for higher buildings, which resulted in an increase in the average number of 
storeys from 5.18 to 5.52. However, the increase in the gross floor area is smaller than 
that in the entire urban level, which implies that the new housing constructions tend to 
occur outside the central urban core. The main reason for this could be that less residential 
land is available in the central urban core for the new housing constructions. The BCR 
and FAR, which reflect the housing densities, have very different magnitudes with a gap 
of approximately 10 times, which means that housing densification occurs in the central 
urban core and that further housing construction will tend to occur in the suburban areas 
due to these imbalanced housing densities.   
Table 7.2 Housing stocks and densities in the central urban core in 2010 and 2014 
 2010 2014 Growth (rate) 
Building coverage (m2) 21,904,285 31,404,986 9,500,701 (43%) 
Gross floor area (m2) 113,436,215 173,503,076 60,066,861 (53%) 
BCR 0.091 0.131 0.040 
FAR 0.473 0.723 0.250 
Average storey number 5.18 5.52  




7.2.3. Housing densification in the urban district 
Table 7.3 presents the housing stocks and densities in each central urban district during 
the research period, plus the changes. Overall, housing stocks and housing densities 
experienced a dramatic increase during the period, especially in Shenhe and Huanggu. In 
these two districts, the housing stocks increased by over 80 percent in both building 
coverage and gross floor area, which implies that a massive housing construction was 
completed during this period. Dadong also had an over-50-percent growth in housing 
stocks. Tiexi A had a relatively lower growth but was ranked second in housing stocks. 
Heping had the lowest figures for housing stocks and growth, which implies that housing 
constructions in this district tend to be saturated. The main reason for this is that Heping 
has more administrative duties, businesses and public services, with many institutional 
and commercial buildings and infrastructures, so the residential land is relatively more 
scarce than in the other districts. Meanwhile, building coverage underwent a negative 
change with a positive change in gross floor area and a preference for high buildings, 
resulting in changes in the average number of storeys from 5.02 to 6.09. More high-rise 
buildings have been built, replacing some old low-rise or medium-rise housing during the 
period, implying that there is less space available for new housing constructions. The 
housing densities measured by FAR have increased in all districts, especially in Shenhe, 
Huanggu, and Dadong. Tiexi A and Huanggu have higher FARs over 1, much higher than 
the other three districts, implying serious housing densification in these areas.  
Table 7.3 Housing stocks and densities in each central urban district in 2010 and 2014 
 2010 2014 Changes (ratio) 
Heping  
Building coverage (m2) 4,798,636 4,427,064 -371,572 (-8%) 
Gross floor area (m2) 24,084,378 26,971,764 2,887,386 (12%) 
BCR 0.080 0.074 -0.006 
FAR 0.403 0.451 0.048 
Average storey number 5.02 6.09  





Building coverage (m2) 3,685,994 7,006,226 3,320,231 (90%) 
Gross floor area (m2) 18,133,680 33,736,793 15,603,113 (86%) 
BCR 0.062 0.118 0.056 
FAR 0.307 0.570 0.263 
Average storey number 4.92 4.82  
Density increase 0.86   
Huanggu     
Building coverage (m2) 4,478,791 7,600,971 3,122,179 (70%) 
Gross floor area (m2) 23,910,894 44,105,206 20,194,312 (84%) 
BCR 0.108 0.183 0.075 
FAR 0.577 1.064 0.487 
Average storey number 5.34 5.80  
Density increase 0.84   
Dadong     
Building coverage (m2) 3,619,244 5,519,442 1,900,198 (53%) 
Gross floor area (m2) 16,592,273 27,303,334 10,711,060 (65%) 
BCR 0.089 0.136 0.047 
FAR 0.409 0.674 0.265 
Average storey number 4.58 4.95  
Density increase 0.65   
Tiexi A     
Building coverage (m2) 5,321,618 6,851,282 1,529,663 (29%) 
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Gross floor area (m2) 30,714,989 41,385,978 10,670,989 (35%) 
BCR 0.136 0.176 0.040 
FAR 0.787 1.061 0.274 
Average storey number 5.77 6.04  
Density increase 0.35   
 
7.2.4. Housing densification in the suburban districts 
In order to see the difference between the urban core and the suburban areas, the research 
also analyses the housing stocks and densities in each suburban district (Table 7.4). From 
the results, we can see that there have been enormous housing constructions in all the 
suburban districts, except Sujiatun. The average growth of housing stocks is 100 percent 
in Hunnan, Shenbeixin, Yuhong, and Tiexi B. Both Hunnan and Yuhong have housing 
stocks of around 35 million m2, which is the same as the average housing stock level in 
the central urban core. Sujiatun has only 10 percent growth in housing stocks with a 
negative change in building coverage, implying a trend for high building constructions. 
Housing densities measured by FAR in the suburban area are much lower than those in 
the central urban area, although a massive housing construction effort occurred during 
the period. This implies that the focus of housing development has started to shift to the 
suburban area, where there is sufficient land for residential use, resulting in greater 
changes in the average number of storeys compared to the central urban core. Also, 
because the central urban core is completed surrounded by the five suburban districts in 
terms of locational characteristics, the housing development that occurs in the suburban 
area can be considered as housing expansion from the urban centre. Meanwhile, because 






Table 7.4 Housing stocks and densities in each suburban district in 2010 and 2014 
 2010 2014 Changes (ratio) 
Sujiatun  
Building coverage (m2) 2,469,122 2,221,736 -247,385 (-10%) 
Gross floor area (m2) 9,127,755 10,053,834 926,079 (10%) 
BCR 0.0032 0.0028 -0.0004 
FAR 0.012 0.013 0.001 
Average storey number 3.70 4.53  
Density increase  0.10   
Hunnan  
Building coverage (m2) 5,599,674 7,740,469 2,140,796 (38%) 
Gross floor area (m2) 16,736,518 33,464,023 16,727,505 (99%) 
BCR 0.006 0.009 0.003 
FAR 0.019 0.038 0.019 
Average storey number 2.99 4.32  
Density increase 0.99   
Shenbeixin     
Building coverage (m2) 2,038,716 3,498,670 1,459,954 (72%) 
Gross floor area (m2) 7,500,877 14,926,932 7,426,055 (99%) 
BCR 0.002 0.004 0.002 
FAR 0.009 0.018 0.009 
Average storey number 3.68 4.27  
Density increase 0.99   
Yuhong     
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Building coverage (m2) 5,320,012 7,559,342 2,239,330 (42%) 
Gross floor area (m2) 19,703,566 36,170,579 16,467,013 (84%) 
BCR 0.011 0.016 0.005 
FAR 0.040 0.074 0.034 
Average storey number 3.70 4.79  
Density increase 0.84   
Tiexi B     
Building coverage (m2) 1,578,578 2,131,685 553,107 (35%) 
Gross floor area (m2) 3,709,149 8,145,487 4,436,338 (120%) 
BCR 0.004 0.005 0.001 
FAR 0.009 0.019 0.011 
Average storey number 2.35 3.82  
Density increase 1.20   
 
7.3. Further discussions on residential land-uses 
Besides housing density, urban residential land is another element that influences housing 
densification and housing development, and it is always a scare resource in urban 
development (Cheng, 2010). Wu and Li (2010) indicated that the amount of residential 
land would increase in line with increasing housing stocks, which helps to mitigate over-
high housing density pressures. Cheng (2010, p.14) indicated that “high building density, 
by providing more built-up space on individual sites, can maximise the utilisation of the 
scare urban land. Therefore, high building density helps to reduce the pressure to develop 
open spaces and releases more land for communal facilities and services to improve the 
quality of urban living”. However, Cheng (2010) also indicated that the opposite of the 
argument was also true. In order to achieve high building density, it is inevitable that 
massive use will be made of high-rise buildings, which can conversely result in less open 
space and a congested cityscape. This consequence may happen as high-density 
development is carried out without appropriate land planning. Therefore, in order to 
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minimise the adverse impacts of high density, careful urban land planning and appropriate 
density control are necessary (Cheng, 2010).  
In China, according to The Urban Planning Theory by Wu and Li (2010), urban land-
uses, in order to achieve their best uses, correspond to different urban functions, which 
have a systematic classification. According to the Code for Classification of Urban Land-
use and Planning Standards of Development Land (PRC. Ministry of Construction, 2011), 
the land of a city is divided into two categories: town and country land; and urban land. 
Urban land refers to the land that has been developed, and the land that has been selected 
for future development (Wu and Li, 2010). According to the above code, urban land is 
divided into eight different land-uses, including Residential (R), Administration and 
public services (A), Commercial and business facilities (B), Industrial and manufacturing 
(M), Logistics and warehouse (W), Road, street and transportation (S), Municipal utilities 
(U), Green space and square (G), and Other land (X) (Table 7.5). This land-use 
classification aims to encourage cities to proceed with reasonable and compatible land-
use setting, to avoid functional conflicts between different land-uses, which can 
accompany urban development, to safeguard public services and to create a liveable 




Table 7.5 Categories and contents of urban land-uses 
Land-use items Function contents 
Residential (R) Housing and related service facilities. 
Administration and 
public services (A) 
Administration, culture, education, sports, medical care and 
health, and other relative institutions and facilities, excluding 
the service facilities in residential land-use. 
Commercial and 
business facilities (B) 
Commercial, business and recreation facilities, excluding the 
service facilities in residential land-use.  
Industrial, 
Manufacturing (M) 
Industrial and mining production workshops, warehouses and 
ancillary facilities, including special railways, docks and 
auxiliary roads, etc., excluding opencast mining land. 
Logistics and 
warehouse (W) 
Material storage, transit, distribution and other relative 
facilities, including auxiliary roads, parking lots, and logistics 
yards.  
Road, street and 
transportation (S) 
Urban roads, transportation facilities, excluding the roads and 
parking lots on residential and industrial land. 
Municipal utilities 
(U) 
Supply, environment, security and other relative facilities. 
Green space and 
square  (G) 
Open space, protected green space, squares and parks, and 
other public open space.  
Other lands (X) Land to be identified 
Source: Code for classification of urban land-use and planning standards of development 
land (GB 50137-2011) 
 
Besides discussing urban land-uses and classifications, it is also important to discuss 
transitions or transformations between different urban land-uses. Wu and Li (2010) 
indicated that different land-uses can be converted or transformed into each other towards 
their best uses, in order to avoid excessive urban sprawl and to increase the effectiveness 
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of urban land. Essentially, urban land-use transitions are caused by human activities, 
including population changes, transportation, society requirements and economic 
development, which can influence natural environments and urban forms (Jordan et al., 
1990, Liu et al., 2003).  
Table 7.6 presents each land-use space in 2010 and 2014 respectively, plus the changes, 
in the central urban core. The results show that the land-uses of commercial and business 
facilities (B), and road, street and transportation (S) have experienced huge increases, 
implying financial and commercial development with appropriate land requirements and 
corresponding supports for transportation. This land-use process has been supported by 
the development policy of Shenyang Urban Overall Development Proposed Plan 2011-
2020 (Shenyang Planning and Land Source Bureau, 2013), which aims to promote 
Shenyang, not only as an economic and financial centre but also as an integrated 
transportation and information hub in the northeast of China.  
Meanwhile, in order to provide sufficient land for such development, other land-uses have 
had to give concessions, reflected in land-use declines in industrial and manufacturing 
(M), logistics and warehouse (W), and municipal utilities (U). The residential land-use 
has declined slightly but remains at the magnitude of 90 million m2. According to the 
density analysis, the average number of storeys of housing increases, which enables 
sufficient residential space in the vertical-dimension but results in housing densification. 
Thus, considering the considerable growth of housing stocks and the slight decline in 
residential land-use, it can be concluded that housing densification has been intensifying 
in the central urban core during this period.  
The decline in green spaces is also an indication of unsustainable development. As a result 
of rapid urbanisation, urban expansion and densification are accompanied by the 
extensive loss of green lands and agricultural land, which is now converted into 
residential and other land-uses; this also occurs in other larger Chinese cities (Rousseau 
and Chen, 2001, Chen et al., 2008). In Table 7.6, we see that about 17 percent of green 
space has been converted into other uses, which implies that the high-density living has 
squeezed the green and open spaces that were initially conserved for environmental and 
social uses. In order to minimise the impact of this decline in green and open spaces, 
Shenyang has transformed and upgraded 37 squares and parks, including improving their 
management by upgrading CCTV equipment, increasing green coverage ratios, and 
providing open-fitness equipment (Shenyang Statistical Bureau, 2014). Even though the 
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impact of the decline in green and open spaces has been minimised, the supply of the 
existing green and open spaces does not match the rapid urbanisation with the increasing 
urban population. Thus, according to the above discussions, due to the rapid urbanisation 
and economic development goal, Shenyang’s urban land-uses tend to be more efficient 
and more intensive. 
Table 7.6 Land-use area and changes in the central urban core between 2010 and 2014 
Land-uses (m2) 2010 2014 Changes (rate) 
Residential (R)  91,633,280  89,704,258  -1,929,022 (-2%) 
Administration and public 
services (A) 
19,988,291  21,676,879  1,688,588 (8%) 
Commercial and business 
facilities (B) 
11,820,569  14,319,360  2,498,791 (21%) 
Industrial and 
manufacturing (M) 
51,111,300  39,465,750  -11,645,550 (-23%) 
Logistics and warehouse 
(W) 
6,118,293  4,811,817  -1,306,476 (-21%) 
Road, street and 
transportation (S) 
4,100,005  4,886,114  786,109 (19%) 
Municipal utilities (U) 5,291,078  4,545,914  745,164 (-15%) 
Green spaces and squares 
(G) 
39,842,329  33,060,855  -6,781,474 (-17%) 
 
The reason for this land-use pattern is complex. Besides the regional physical conditions 
and development requirements, the unique Chinese planning system and its development 
are also considered. In China, the legacy of central planning has generated patterns of 
urban land-use that differ significantly from other western countries with a  market 
economy (Scarpaci, 2000). The reasons for the differences in urban land-use patterns are: 
first, the cities under the central-planning system tended to be under-urbanised, so they 
were usually smaller and had lower population densities than the cities of western 
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countries under a market economy; second, due to scarce resources, the cities under the 
central-planning system had fewer qualities of urbanism with high-density CBD and 
clusters of retail centres, as well as a lack of rudimentary design amenities, compared to 
western cities; Also, the public and open spaces shaped under the central-planning system 
were designed liberally for huge public squares and monumental structures. Moreover, 
Scarpaci (2000) indicated that the cities under the central-planning system displayed a 
unique “ecological form”, in which provisions of urban housing and urban land were 
noticeably different from the western cities under the market economy. These differences 
were reflected in the absence of a high-rent and high-rise CBD and the lack of single-
family and low-density housing in urban and suburban areas, for most large Chinese cities 
in the past. Nowadays, fast economic development and rapid urbanisation have brought 
changes such as high-density CBD, clusters of retail areas, and even single-family 
housing in suburban areas. These changes also demonstrate the ongoing neoliberal 
development with more open marketisation and decentralisation in Chinese urban 
planning. Moreover, for the case of Shenyang, the urban land-use and its transitions 
coordinate with the city’s social-economic development, and the social-economic 
development is the motivation and the fundamental reason for the urban land-use and its 
transitions. In detail, Shenyang has set an urban development goal that towards a multi-
functional city of integrating its economic and financial role with transportation and 
information hub, and this transformation needed to adjust and improve its industrial 
structure from the heavy industry-oriented to the comprehensive industry-oriented. Such 
adjustments and improvements for the comprehensive industry-oriented required the 
land-use planning on both the existing urban land and the new developing urban land. 
This land-use planning has resulted in the changes of the urban land-use area between 
2010 and 2014. Meanwhile, such industrial adjustment also required a huge labour force 
with a massive migration from outside, resulting in the increase of Shenyang’s 
urbanisation level. Correspondingly, new housing constructions with higher housing 
densities have occurred in both urban and suburban areas. Thus, Shenyang’s urban land-
use is considered as a result of social-economic development. 
Furthermore, according to the statistics (Shenyang Statistical Bureau, 2015), Shenyang 
has been developing under a rapid urban expansion, which is reflected in the city’s land 
area increasing from 8,515 km2 in 1984 to 12,860 km2 in 2014, with a population increase  
from 5.3 million in 1984 to 8.3 million in 2014. This expansion triggered the rapid 
development of the suburban areas and the municipal counties of Shenyang. Meanwhile, 
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Shenyang has promoted urban compactness towards a more sustainable urban 
development, which the urban population density increased by 2.5 percent from 1,485 
person/km2 in 2010 to 1,523 person/km2 in 2014. In the aspect of urban land-use, the 
residential land slightly declines, while the land-use of commercial and business 
increased. This implies that a potential number of business buildings will be built. Also, 
the land-use of transportation increased, implying that more constructions of road and 
street will occupy more land, which will bring higher building densities indirectly. Such 
land-use transitions will result in urban compactness in the central urban core area. 
Meanwhile, as the city size expands, more housing and building constructions will occur 
in the suburban areas, implying an expansion outside the urban core area. Thus, the 
process of the population density changes and the city size expansions not only implies 
that Shenyang has experienced fast urbanisation but also shows that the city has 
development with a combination of urban compactness and urban sprawl simultaneously. 
 
7.4. Further discussions on housing vacancy 
In the last section, it was mentioned that urban forms and urban land-use changes are 
mainly caused by human activities, and such activities are further determined by 
population changes, and social and economic development. In a particular area, the 
population changes result in changes in population density, and then the housing densities 
might change due to the basic living requirements of human beings. However, housing 
densities in the way we have researched them above cannot accurately reflect the real 
situations of how much housing space people actually own, because of housing vacancy. 
Zabel (2016) indicates that housing vacancy is the most important measure of excess 
supply or demand in the housing market, and vacancy rates above the natural rate51 are 
an indication of excess housing supply. In Chapter 6, it mentions that the housing prices 
has become stable and the transaction volume has declined sharply after 2012, giving an 
implication of the housing supply over the demand. This section will discuss the housing 
vacancy in Shenyang to prove that indication of excess housing supply. 
 
51 The theory of the natural vacancy rate acknowledges the reality that housing markets are characterized 
by frictions that tend to impede the process of market clearing (in an equilibrium, supply equals demand 
implying that vacancy rates should be zero). Thus, it is normal a housing markets to have some vacancy, 
and the level of natural vacancy for a market depends on how responsive (elastic) demand and supply are 
to economic shocks.  
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Table 7.7 presents urban housing space per capita, by calculation and by sample survey52, 
respectively. From the table, we can see that the housing space per capita obtained by 
calculation is larger than that obtained by sample survey, and the gap is bigger over time. 
The gap demonstrates that the housing stocks are increasing very quickly, but the actual 
space owned by residents is not that large. This implies that many dwellings are vacant. 
Chi et al. (2015) indicated that the fundamental reason for the high housing vacancy rate 
in some Chinese cities was fast urbanisation. Due to the rapid urbanisation, a massive 
number of new houses are built, exceeding the actual housing demand.  
Table 7.7 Urban housing space per capita by calculation and by sample survey in 2010 
and 2014 
 2010 2014 Growth rate 
Housing space per capita by calculation (m2) 33.0 52.3 58% 
Housing space per capita by sample survey (m2) 30.2 31.7 5% 
Source: Author’s calculation; and Shenyang Statistical Yearbook (years vary) 
 
Shenyang’s housing vacancy issue has also been identified and investigated by some 
Chinese researchers. According to a research of evaluation on the suitability of 
Shenyang’s commodity housing vacancy rate by Qi et al. (2016), the vacant level of 
Shenyang’s commodity housing is basically in a controllable range from 2004 to 2014. 
Meanwhile, the evaluation result shows a high vacancy level of 34.8 percent in 2004 with 
the natural vacancy rate between 8.8 percent and 17.7 percent, and a slightly high vacancy 
level of 25.7 percent in 2005 with the natural vacancy rate between 10.0 percent and 20.0 
percent. The reason for such high vacancy rates may be caused by the emergence of 
inflection point in a new round of market cycle, which also reflect the housing reform 
leading a fast housing development at the beginning of the new century (Qi et al., 2016). 
From 2010 to 2014, the vacancy rate of commodity housing was suitable from 12.4 
percent to 19.8 percent with the natural vacancy rate from 10.0 to 20.0 percent, which 
shows an increasing trend. This increasing trend of the vacancy rate reflects the housing 
 
52 Housing space per capita by sample survey is from Shenyang Statistical Yearbook in the years of 2010 
and 2015.  The survey sample is 500 urban households.  
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vacancy issue in Shenyang and also proves the implication of the over-housing supply in 
Chapter 6.  
Furthermore, the over-housing supply can be explained by the increasing urban 
population and the housing characteristics. For the case of Shenyang, the urbanisation 
rate has remained at a high level through time (Figure 5.1), and it shows an increasing 
trend. In order to meet the living requirements for this population, more urban housing 
has been built. As discussed earlier, housing is a unique product, with a high cost of 
supply, durability, heterogeneity, and spatial fixity, which means that it attracts a much 
higher price and longer decision time than most other products. These two features lead 
to increasing housing stocks during a certain period. Besides the nature of housing, the 
increasing housing demand also boosts housing development, and it attracts more 
developers into the market. Figure 5.5 and Figure 5.6 illustrate the increasing housing 
investment from various investment sources. Although housing investment started to 
decline in 2014, housing stocks have been accumulating through time at a high level. 
Such processes result in the situation where housing stocks outnumber actual housing 
demand. 
Table 7.8 presents housing space under construction, sold, and on sale. The housing space 
on sale shows an increasing trend, but the housing space sold declines from 2012. This is 
a sign of suspended housing demand in the market. One reason for this may be the 
influence of policy on housing purchase restrictions between 2012 and 2014 (Section 2.5). 
Meanwhile, the amount of housing space under construction increases through time, 
which means that there is a continuous housing supply. Thus, during these years, the 
housing supply is greater than the housing demand.   
Table 7.8 Housing space under construction, sold, and on sale from 2010 to 2014 
 2010 2011 2012 2013 2014 
Housing space under construction (million 
m2) 66.34 76.54 80.40 84.82 82.11 
Housing space sold (million m2) 15.16 19.48 22.01 20.17 13.42 
Housing space on sale (million m2) 4.05 4.73 5.34 7.97 8.90 




7.5. Chapter summary 
This chapter presents the housing densification results and discusses the housing 
densification in each spatial aggregation level of Shenyang. In the entire urban area, the 
analysis implies that urban housing preferences in Shenyang are for high buildings, and 
it concludes that housing densification not only occurs at the two-dimensional level but 
also reflects vertical growth in the three-dimensional space. In the central urban core, the 
analysis concludes that housing preferences are for high buildings and that new housing 
constructions tend to occur outside the urban core, due to limited residential land being 
available. The results for each urban and suburban district show that housing is intensive 
in each urban district and that new housing constructions tend to shift from the urban area 
to the suburban area, which is housing expansion. Also, housing densification occurs in 
each suburban district. 
The chapter further discusses the urban land-uses that influence housing densification. 
The analysis of urban land-use transitions concludes that large-scale use of high-rise 
buildings is inevitable due to the limited amount of residential land. Also, in order to 
achieve the development goal under the policy of Shenyang Urban Overall Development 
Proposed Plan 2011-2020, commercial and transportation land-uses underwent a huge 
increase, and the other land-uses declined correspondingly. These land-use transitions 
and patterns are considered to be influenced by the legacy of the central-planning system 
and they also demonstrate the ongoing neoliberal development with marketisation and 
decentralisation in Chinese urban planning. The thesis also discusses that the urban land-
use and its transitions coordinate with the city’s social-economic development, and the 
social-economic development is the motivation and the fundamental reason for the urban 
land-use and its transitions. Moreover, following the analysis of land area and population 
density, it is concluded that Shenyang is experiencing a mix of urban compactness and 
urban sprawl simultaneously.  
The chapter also discusses the housing vacancy issue in Shenyang. Between 2010 and 
2014, housing space per capita by calculation was bigger than that by sample survey. Also, 
during this period, the housing vacancy rate shows an increasing trend. It tells us that the 
actual housing space per capita did not rise much when housing stocks were increasing, 
implying the housing vacancy in Shenyang. The reason for this is that an increasing 
housing demand due to rapid urbanisation results in a large number of new house 
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constructions, and these new houses are hoarded gradually due to increasing house prices 
and the restriction policy on housing purchases.  
The next chapter will conclude the whole thesis and raise policy recommendations. It will 






8.1. Conclusions of the urbanisation of Shenyang 
The research questions of why urbanisation in Shenyang has increased and which factors 
influence this urbanisation have been answered through the analysis in Chapter 5. 
Correspondingly, in order to achieve the research objectives, the thesis defines 
urbanisation with its economic factors in the literature review, and then it uses regression 
models to investigate how those factors influence urbanisation. The key research findings 
are listed as follows. 
According to the regression models of urbanisation, GDP per capita, employment share 
of industry and services, real estate investment and housing investment are statistically 
significant to the urbanisation rate, so they are the critical drivers for Shenyang’s 
urbanisation. Introducing a lagged urbanisation variable causes the model to function well 
with higher adjusted R2. The model results and explanations answer the research 
questions on how Shenyang’s urbanisation has kept on increasing and how economic 
factors influence it. The comparison analysis shows that Shenyang’s urbanisation rate is 
much higher than the average level of both Liaoning Province and China. Although 
Shenyang has a relatively low urbanisation rate compared to Beijing and Shanghai, it has 
a continued capacity to grow up with a relatively high rate of increase. 
The thesis discusses migration as an influential factor for the increasing urbanisation. 
According to the analysis of different types of migration, it is concluded that stable annual 
net migrations contribute to the increasing urbanisation and they also imply that the hukou 
system controls Shenyang’s migration at an appropriate level. The research also analyses 
two migration sources: migration from Liaoning Province and migration from other 
provinces. From 2004, the migration from other provinces exceeded that from Liaoning 
Province. The results reflect the fact that the opening-up of the economy stimulated 
surplus labour forces to move from less-developed areas to more-developed areas. 
Shenyang has the capacity to attract migrants from other areas either inside or outside 
Liaoning Province. This attraction can help to achieve the planning goal of building 
Shenyang as the economic centre in the northeast of China (Shenyang Planning and Land 
Source Bureau, 2013). The thesis also discusses Shenyang’s outstanding medical and 
educational resources, which attract migrants to settle in the city. This section achieves 
the research objective of investigating migration and discussing the hukou system as 
control of migration. 
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As housing investment is statistically significant and positive to the urbanisation rate in 
the models, the research carried out further analysis of the housing investment in 
Shenyang. Overall, the increasing housing investment throughout the research period not 
only explains the booming development in Shenyang’s housing market but it also 
confirms housing as the primary driver of Shenyang’s urban economy. Through the 
analysis of different investment sources, it is concluded that rapid housing development 
is supported by the domestic economy in Shenyang. The decline in housing investment 
in 2014 shows a recession signal in Shenyang’s housing market, and the reasons for this 
are various, including tightening mortgages from banks, increasing supply with 
suspended demand, and overdrawn purchasing power from consumers. On the other hand, 
imbalanced relationships between demand and supply and overdrawn purchasing power 
also caused housing stocks to accumulate. Moreover, foreign direct investment declined 
from 2013, implying that foreign investors anticipated the housing bubble and decreased 
their investment. This section achieves the research objective of investigating housing 
investment and how it affects Shenyang’s housing development.   
Furthermore, the thesis focuses on the investment of SOEs and the investment of 
shareholding companies within domestic investment. It discusses how the vast profits 
from the housing business pushed many SOEs and some shareholding companies that 
used to be SOEs to join the housing market. The huge increase in investment during the 
research period implies that the SOEs converted their role from one of housing allocators 
to that of housing developers through the housing reform. This can be explained by their 
unique advantages for housing development compared to other types of developers. 
Although the welfare housing provision was abolished in the housing reform, SOEs and 
other work units were allowed to build houses on the land under their control and to sell 
them to their employees at lower prices than commercial housing. Most of these houses 
were approved as affordable housing, which benefits from some concessions on 
government charges, meaning that the land-use fees were much cheaper than for 
commercial housing (Wang et al., 2005). Deng et al. (2011b) find that SOEs purchased a 
large amount of residential land for housing development between 2008 and 2010. Due 
to their political connections and institutional characteristics, SOEs can easily gain 
financial support from banks and other preferential treatment on land bidding (Deng et 
al., 2011b, Wu et al., 2012). Besides the housing development by SOEs themselves, 
housing co-operatives were formed between SOEs and property developers. Apart from 
selling to the employees, some houses were sold on the market (Wang et al., 2005). The 
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evidence above explains why SEI underwent such a rapid increase during the research 
period.  
 
8.2. Conclusions of the housing demand of Shenyang 
In Chapter 6, the thesis used housing demand models to answer the research questions on 
which factors influence housing demand in Shenyang and how those factors influence 
housing demand. The key research findings are listed as follows. 
The housing demand models assume that the market is in equilibrium and in 
disequilibrium. The high adjusted R2s imply that the housing demand models work well 
for Shenyang’s case. The adjusted R2s in the disequilibrium models with partial stock 
adjustment are higher than those in the models without partial stock adjustment, which 
implies that the models with partial stock adjustment can explain more of the sample 
variation of the housing stock. Meanwhile, involving the demographic variables and 
commuting and residential expenditure delivers a higher adjusted R2 in the models with 
partial stock adjustment and in the models without it. According to the model results, the 
income elasticities are between 0.430 and 0.663, which are similar to other Chinese 
housing demand studies. Thus, it is concluded that the income elasticity is inelastic, which 
implies that housing is currently a basic life necessity rather than an investment good for 
Shenyang’s residents. 
The thesis also further discusses each factor involved in the models. In the income section, 
the research focuses on the relationship between income and housing expenditures. Due 
to the long-term influence of the old welfare housing provision system, even though the 
housing reform started in 1998, Shenyang’s residents’ notions on housing were 
conservative, which resulted in very little income being spent on house purchases at the 
beginning of the research period. On the other hand, in this stage, there were few new 
residential communities with newly constructed housing, so there were limited choices in 
the market for consumers. With the ongoing housing reform and the rapid real estate 
development, housing consumption became common and more affordable for the 
residents due to the new HPF system. This resulted in a peak in the annual ratios of 
housing expenditure to income during the first decade of the new century, which means 
that people were willing to spend money on housing. In turn, such high ratios reflect the 
increasing housing demand, which also attracts more investment into Shenyang’s housing 
market, resulting in increasing housing stocks annually. All this is evidence of the 
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prosperous development of Shenyang’s housing. After the first decade of the 21st century, 
the housing market has developed to be regulated and competitive with well supervisions, 
and people did not blindly follow for housing purchasing without considerations on what 
they actually needed. The housing sales have declined, and it resulted in over supply of 
housing. 
The price elasticity for the case of Shenyang is between -0.028 and -0.402, and negative 
to housing demand. The results are similar to those of other Chinese housing demand 
studies. Thus, it can be concluded that housing prices are inelastic to housing demand, 
which means that changes in house prices do not significantly influence the housing 
demand of Shenyang. Overall, the housing prices show an increasing trend as in many 
other large Chinese cities, including a steady increase phase in the first half of the period, 
and a rapid increase phase in the second half of the period. The drop in 1997 implies that 
the housing market was affected by the housing reform, and that consumers were worried 
about the influenced market. It reflected cautious purchasing by consumers, resulting in 
a price drop. The ongoing housing reform provided an institutional impetus for housing 
development, resulting in an increase in housing transactions. These increasing house 
transactions also provide evidence for the prosperous development of Shenyang’s 
housing in the first decade of the new century. The rapid increase in housing prices 
reflects a situation of demand over supply, and the fundamental reason is the rapid 
urbanisation process. This fast urbanisation was mainly a result of the steady and huge 
migration and it led to a rapid increase in the urban population. Due to the unique hukou 
system in China, some migrants without urban household registration could not enjoy 
state-sponsored affordable housing at a lower prices, so they had to purchase commercial 
housing on the market, which caused the housing prices to increase. 
The average household size, as the demographic variable, is not statistically significant 
to housing demand, which means that the household size does not have much influence 
on housing demand in the statistical sense. However, for the case of Shenyang, the annual 
average household size declined with the increase in housing demand, which is supported 
by the theoretical relationship studied by Mesthrige Jayantha and Lau (2008). Because 
the decrease in household size involves a situation where the existing household members 
leave to build a new household, the new household has a separate housing requirement. 
Thus, it is concluded that household size has a substantial impact on housing demand, 
even if it is not significant in the statistical sense. Moreover, the research also analyses 
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how marriage and gender balance as demographic factors may influence housing demand. 
Due to marriage competitions, households with a son would increase their savings rates 
in the hope of improving their son’s odds of finding a wife, and changes in gender ratios 
may influence such marriage competitions. The analysis shows that a gradually balanced 
gender ratio can help to control the excessive increase in housing prices and the excessive 
requirement of housing sizes indirectly, as the competitions within households with sons 
in the marriage market tend to be mitigated.   
The thesis also discusses the relationships between commuting costs, residential 
expenditures and housing demand, even though they are not statistically significant in the 
models. The analysis shows that the ratios of commuting costs to income were increasing 
overall. This means that people spent more on commuting during the research period, 
which implies that the preferred housing location is outside the city centre. This viewpoint 
can also be proven by the housing expansion towards the suburban areas of Shenyang, 
which was discussed in Chapter 7. The analysis shows that the ratios of residential 
expenditures to income were fluctuant. This fluctuation can be explained by the housing 
reform and market development, according to the study by Wu and Yang (2008). In the 
beginning, as housing was still provided as a type of welfare, people were able to spend 
more on residential expenditures without housing financial difficulties. In the middle 
phase, the housing market became gradually mature after the housing reform, so the ratios 
were steady. In the final phase, because house purchases and related housing 
consumptions became rational for most families, the ratio of residential expenditures to 
income saw a slight decline.   
 
8.3. Conclusions of the housing densification of Shenyang 
The research question about housing densification in Shenyang in a spatial sense has been 
answered through the analysis in Chapter 7. In order to achieve the research objectives, 
the thesis reviews housing densification and density measures, and then it uses spatial 
aggregation with GIS applications to investigate Shenyang’s housing densification. The 
key research findings are listed below. 
The thesis applies spatial aggregation to divide Shenyang into different spatial levels, 
including the entire urban area level, the urban core area level, and the urban and suburban 
district level. According to the analysis, the housing is intensive in each urban district and 
the new housing constructions tend to shift from the urban area to the suburban area. Thus, 
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it is concluded that housing densification and expansion have occurred simultaneously in 
the central urban core and the suburban areas of Shenyang, and it is highly likely that the 
processes will continue due to future population growth. In all the spatial aggregation 
levels, the analysis shows that housing densification not only occurs at the two-
dimensional level but is also reflected in vertical growth in the three-dimensional space, 
which implies that there is a preference for high buildings. This section achieves the 
research objectives of investigating Shenyang’s housing densification and explaining 
housing density changes. 
The thesis further discusses urban land-uses and land-use transitions. The analysis shows 
that residential land has not received sufficient support as other land-uses have, such as 
business and commercial land-use, and administration and public land-use. This can be 
explained by the fact that Shenyang has shifted its role from a traditional industrial base 
to an economic and financial centre, requiring more land for business and administration 
services. The insufficient land supply also triggers higher residential buildings on new 
housing constructions. Land-use development is considered to have been influenced by 
the legacy of the central-planning system and ongoing neoliberal urban development with 
marketisation and decentralisation. Furthermore, the analysis of land area and population 
density implies that Shenyang is experiencing a mix of urban compactness and urban 
sprawl simultaneously.  
The thesis also analyses the housing space per capita by calculation and by sample survey. 
The large gap in the growth rates of the two items reflects the fact that the actual housing 
spaces that people own are far away from the housing stocks provided on the market. This 
highlights the issue of housing vacancy in Shenyang, which indirectly implies that the 
housing supply was much greater than the housing demand by the end of the research 
period. This can be explained by the nature of housing and the process of housing 
development. Because housing is a unique product with a high cost of supply, a long 
period of durability and fixed location, it attracts high prices and longer decision times. 
The duration of the whole process from producing to selling is difficult to predict, which 
easily causes stock hoarding. Besides, in the sense of macro-economics, increasing 
housing demand triggers increases in housing prices, and more developers willing to 
invest flood into the market and increase the quantity that they wish to produce. Both 
reasons have resulted in gaps between housing space sold and on sale, and even the 




8.4. Wider perspectives for the northeast China 
Overall, Shenyang has been experiencing a steadily increasing urbanisation since the 
1990s, and from the analysis it is concluded that the economic growth with the increasing 
employment share and GDP drives the urbanisation significantly. Moreover, due to 
Shenyang’s geographic importance and economic role in the northeast China, the 
increasing trend of urbanisation will last in the future, and Shenyang’s urbanisation level 
will stay at the top ranking in the northeast China. However, compared to other large 
Chinese cities located in the south and coastal regions, such as Beijing and Shanghai, 
Shenyang’s urbanisation level is still relatively lower. As discussed in thesis, economic 
growth is the fundamental reason for increasing urbanisation in the long term. The 
increasing urbanisation drives housing demand to increase, and then it leads to new 
housing constructions, finally resulting in housing densification. Therefore, for the case 
of Shenyang, the fundamental reason for such urbanisation gap compared to other large 
cities is the relatively lower level of economy, which the performance of Shenyang’s GDP 
is far from those cities. This economic gap also reflects in many other aspects, such as 
relatively lower income and housing price.   
At the beginning of the opening-up, most large cities had the similar economic level due 
to the implementation of planned economy. At this stage, compared to other regions, the 
large cities in the northeast China had high level economic performance because most 
heavy industrial enterprises with large projects located in those cities. However, since the 
economic reform, the development of northeast region has taken a back seat to economic 
activities in the burgeoning east and south coastal regions. The proportion of the northeast 
region’s industrial output as a share of the national total has declined from 16.5 percent 
to 9.3 percent. The reason for the sluggish economic performance is the unsuccessful 
economic restructuring from the heavy industry-oriented economy to the comprehensive 
economy in the northeast region. For example, the SOE reforms that aimed to mitigate 
fiscal pressure of the central government, have resulted in a massive number of employees 
to lose their jobs. These unemployed people could not find new jobs soon, and they had 
to receive minimum-income social security. In the whole northeast region, 6 million 
urban residents receive the minimum-income social security, and they accounted for 25 
percent of the urban poverty population in the country. As a result, the local governments 
had to rearrange the fiscal budgets for the unemployment, which affected the original 
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economic development plans in many cities. In the long term, it has resulted in the 
relatively lower economic performance in the northeast region, and people’s income was 
lower compared to the cities in the south and coastal regions. The lower economy was 
also reflected in some cities’ housing market recessions in the northeast China. Housing 
demand in the northeast region is not as high as the demand in the south and coastal 
regions, which housing is still necessity for most people in the northeast region. This is 
also related to the relatively lower economic level, which most people with less income 
have no financial capacity to invest more houses. This mitigates the housing demand in 
the market indirectly, so the housing prices in the northeast region are lower than the 
cities in the south and coastal regions. Thus, the issues of housing affordability and 
housing bubble in the northeast region are less severe.  
In conclusion, the economic reforms in the northeast region have not been implemented 
as rapidly and effectively as the reforms in the south and coastal regions, resulting in the 
economic gap compared to the south and coastal regions. This economic gap influences 
the urbanisation and the housing demand of Shenyang and other northeast cities, finally 
resulting in different spatial patterns of housing, compared to other cities in the south and 
coastal regions.  
 
8.5. Research limitations 
In this thesis, there are some research limitations that might influence the findings and 
analysis. Overall, data availability was a common limitation for this research. The initial 
research plan aimed to investigate urbanisation, housing demand and housing 
densification in the same research period between 1995 and 2014. However, the data 
collection through the fieldwork for housing densification did not achieve the data 
requirement of the initial plan. In addition, the thesis only uses a multiple linear regression 
method to estimate the urbanisation and housing demand for Shenyang’s case, because 
the method with twenty-year time series data shows that the models work well with 
acceptable adjusted R2. The number of independent variables for both models is not large, 
as they are also restricted by data availability. For predicting future situation, large sample 
size can give more precise results of variable coefficients, and the prediction will be more 
accurate than the models with small sample sizes. Also, small sample size brings 
difficulty and inaccuracy to apply different methods for time series analysis. For the case 
of Shenyang, the sample size for regression is not large, which cannot enable to use other 
180 
 
advanced regression methods. If more variables are archived and can be accessed in future, 
more regression methods can be attempted, such as logistic regression, the ARMA model 
and the ARIMA model. The discussions below present the details of the research 
limitations for each topic. 
For urbanisation, the research has examined housing investment as a significant variable 
to urbanisation. In the Chinese context, housing investment contains DI, HTMI and FCI.  
DI is mainly composed of SI, PI, SEI, and other investment types that appear in the 
different periods. According to the analysis, SEI represents the investment by SOEs, and 
SOEs have several advantages with regard to housing development. However, due to the 
reform of SOEs, many have been transformed into shareholding companies, but they still 
inherit the legacy of SOEs. Due to this complex situation, the research cannot fully 
analyse SOEs’ influence on housing investment, as the data source cannot provide 
specific figures for those shareholding companies that used to be SOEs. Also, in the 
Shenyang Statistical Yearbooks, housing investment is categorised from the year 2002, 
so we cannot access data for the full research period from 1995. Thus, this thesis has 
discussed SOEs’ influences on the housing market only by considering SEI, which could 
weaken the conclusion on SOEs’ role in the market.  
For housing demand, the research initially attempted to use quarterly and monthly data to 
examine housing demand. However, the quarterly and monthly data are only available 
from 2005, which does not cover the same research period as that used in Chapter 5 on 
Shenyang’s urbanisation – from 1995 to 2014. Thus, the research used the alternative 
annual data instead. Furthermore, in the housing demand, it was initially attempted to use 
the rental costs and residential energy use as two individual variables in the models, 
because they have been commonly applied in housing models. However, the data on these 
two items were not collected or recorded in the statistical yearbooks, so the initial plan 
was not feasible. Instead, residential expenditure, which covers rents, energy expenses 
and other residential expenses as a total, was used as an independent variable in the 
models. This replacement may affect the variable significance of rents and energy in 
actual existence, and it also may affect the other variable significance in the models due 
to multiple regression. Due to those data issues, the housing demand models could be 
further improved.  
For housing densification, the research initially attempted to analyse the housing densities 
in each spatial aggregation level from 1995 to 2014, covering the same research period 
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as urbanisation and housing demand. However, because the GIS database of Shenyang 
was set up only a few years ago, only the annual data from 2010 and 2014 were available. 
Moreover, the GIS database can only present the housing space data accurately to land 
cell level, which means that it only provides the total floor space of all the residential 
buildings in a land cell, not individual building information. This can result in the 
situation where two land cells have the same density with different building types and 
arrangements. Also, the average building storey number is calculated by BCR and FAR, 
which has deviations compared to the mean calculation of using number of building 
storey in actual existence. However, the data of number of building storey is not available 
in practice. Furthermore, even though the land cell level is much more accurate than the 
city level and the central urban core level, it can be improved to a more accurate level 
with various details including building types, number of building storeys, dwelling 
number, etc. Furthermore, the data on land-uses were also insufficient, as they only 
covered the central urban core in 2010 and 2014. Thus, the shifts between residential 
land-use and other land-uses cannot be analysed comprehensively.  
 
8.6. Policy implications and recommendations 
8.6.1. Recommendations on migration with the concerns of the hukou system 
According to Shenyang Urban Overall Development Proposed Plan 2011-2020, it is 
estimated that the Chinese urban population will increase by 2 million, reaching 7.25 
million in 2020. The thesis has analysed migration as a potential influencing factor of 
urbanisation. Thus, how to settle and house the huge increase in the urban population is 
a challenge for Shenyang. Besides housing, other social issues such as employment, 
medical care and health, education and other types of social welfare, will be under 
pressure and face challenges. As a significant institutional barrier, as discussed in Chapter 
1 and Chapter 5, the hukou system not only controls the excessive migration flooding into 
the city but it also ensures that people with hukou status enjoy the corresponding welfare. 
Generally, gaining a hukou status involves a time-consuming application process with 
strict conditions, which indirectly brings difficulties for some migrants. Thus, for the 
hukou application, it suggests that the local authorities should enhance the effectiveness 
of the application process. Furthermore, as Shenyang is facing problems related to aging 
population like many other large Chinese cities, the hukou policy should relax residency 
requirements to attract more young migrants, which will sustain vitality and strength of 
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the labour market. In a long term, it will sustain local property markets and promote 
economic growth. 
Zhou and Cheung (2017) indicate that Chinese policymakers have recently focused on 
the housing problems in large cities due to huge migrations rather than other social issues; 
in particular, they have paid less attention to the education needs of migrants. For example, 
nowadays, migration families are most concerned about the hukou system and how they 
can settle and promote their children’s education. Children of migrants who are born in 
cities become ‘migrant children’ by birth, and these families face social exclusion, being 
socially isolated or given a migrant label. Many of those children may move frequently 
to several different locations for the working requirements of their parents, so these 
children may not be integrated into schools and communities well. To resolve this issue, 
migrant schools were built in many cities in the mid-1990s as an educational alternative 
to public schools for the migrant children. Therefore, for the case of Shenyang, due to the 
stable magnitude of the migration figure, a policy recommendation is to fund and build 
more migrant schools, and to give more consideration and choices to migrant families for 
their children’s education. If migrant families are given more choices between public 
schools and migrant schools, most families will enrol their children in public schools due 
to the higher qualities of the teaching teams and the school facilities. However, most 
public schools require additional fees and extensive mandatory paperwork for migrant 
children, and some of them charge higher fees illegally (Zhou and Cheung, 2017). Thus, 
policy makers need to pay more attention to these issues, for example by prohibiting 
higher or additional fees charged for migrant children in public schools, lowering the 
qualification threshold for migrant children to enter public schools and funding migrant 
schools with better teaching teams and facilities.  
Besides the education considerations for migrants, there are policy suggestions for the 
government. The core aim of the hukou system is for local governments to provide public 
services to residents. However, although they receive fiscal allocations from the central 
government, local governments still have a heavy burden of local expenditure. 
Meanwhile, local tax revenue is often much less than their expenditure responsibilities 
(Lu and Wan, 2014). For these reasons, the policy recommendations for migration and 
the hukou system for Shenyang’s case may consider the following two points: first, basic 
public services in the urban, suburban and rural areas should be promoted simultaneously. 
This will moderate the situation whereby massive numbers of migrants rush into the 
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central urban area and it will relieve pressure on existing public services. Second, a 
balanced fiscal arrangement between the central government and the municipal 
government should be implemented in order to relieve the heavy burden of local 
expenditure on public services.  
 
8.6.2. Recommendations on further housing development 
The thesis concludes that housing is still currently a life necessity rather than an 
investment good for Shenyang’s residents currently, so controlling housing prices at an 
affordable level for most people is a challenge for both the local government and the 
stakeholders in the housing industry. The first recommendation is that the existing HPF 
system can be further improved, which would allow different income groups to afford 
housing. In China, the allowance of the HPF varies by different employment 
circumstances in a particular city. The local authority of a city decides the minimum and 
maximum contribution rates from an employee’s monthly salary, and the allowance is 
paid by both employee and employer monthly. Generally, employees who work for SOEs 
and institutional authorities receive a larger allowance than people with other types of 
employment. This disparity causes different purchasing powers for housing, and the same 
or similar house prices can be accepted or not by people with different types of 
employment. Thus, the policy recommendation is to consider the disparity in the HPF and 
to balance the gaps between different types of employment.  
According to the analysis, although people are willing to spend more on housing 
expenditure with income growth, increasing house prices still bring difficulties with 
accessing housing, particularly for low-income families. Thus, the second 
recommendation is to help low-income families with affordable housing programmes. 
For those low-income families, affordable housing built with government fiscal support 
has been identified as key to helping them afford housing. The analysis also shows that 
the hoarding of housing stocks has appeared in recent years, indicating a trend of supply 
over demand. Considering the above, two recommendations are considered to solve the 
issues: first, the municipal government should conduct further development of affordable 
housing to help low-income families, which requires that the government directs more 
investment to affordable housing projects, and it also needs to lower the threshold of 
eligibility requirements to let more people apply for the affordable housing. Meanwhile, 
the supervision authorities must pay attention to inspection to avoid improper transactions 
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of affordable housing in the market; second, some of the existing unsold housing stocks 
could be converted to affordable housing, which would not only relieve the pressure of 
further affordable housing provision but also release existing housing stocks. The 
difficulty of this solution is that the developers would have lower profits due to the lower 
prices of affordable housing, so local government needs to negotiate with the developers 
to make a deal for the transformations.     
As mentioned in Chapter 2, Shenyang’s housing market showed a recession after the 
policy implementation of housing purchase restriction. To activate the market and boost 
purchasing power, the municipal government issued The Notice of Releasing the 
Purchase Restriction of Housing in September 2014, which resulted in increasing housing 
prices caused by housing speculation. The speculation issue also appears in many large 
cities in China. Although housing is a basic life necessity rather than investment good for 
most Shenyang’s residents, a few people with higher financial capacities buy more houses 
for speculation beyond normal investment of housing. In order to avoid more housing 
speculations, a new property tax for residential housing needs to be proposed for those 
cities, and Shenyang as well. Property tax is a large and complex topic in China, and it 
operates under two different systems53. Property tax covers different aspects such as 
residential property, business and commercial property, and industrial property. For this 
section the recommendation only focuses on the property tax on residential housing. It is 
recommended that Shenyang benefits from the experience of other larger cities that have 
already carried out property taxation experiments. For example, Shanghai exempts first-
time house buyers from property tax and it provides 60m2 relief per person on property 
tax for families with the local hukou status who buy their second or more house. The tax 
rate for the second or more house is proposed to be 0.4 percent per year. So, for example, 
if a family with the local hukou status already owns a 150m2 house and they buy a second 
house at 30,000 yuan/m2 and 110m2 floor area, the property tax per year is calculated as 
(150 + 110 – 60*3) * 30000 * 70% * 0.4% = 6720 yuan. The tax base is calculated as 70 
percent of the housing trading price shown above. This idea could be introduced to 
Shenyang’s property tax proposal, adjusting housing area per person and some 
 
53 In China, the existing property tax structure has been enacted and implemented for decades with few 
changes, and it is considered out of date and has many problems. Domestic and foreign entities operate 
under two different taxation systems. The domestic land users pay building tax and urban land-use tax, and 
foreign land users pay urban real estate tax without paying land tax. The reason is the government offers 
tax incentives for foreign users to attract foreign direct investment.   
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coefficients, which will set a barrier to housing speculators by paying tax annually. 
Moreover, considering the social issues for young married people discussed in Chapter 6, 
that the female side raises the requirement that the male side must have housing before 
marriage, the exemption options can expand to families whose children are ready for 
marriage. These recommendations need supervision from the relevant authorities to avoid 
tax fraud. Meanwhile, property tax can also provide a more stable and reliable revenue 
stream for local government to fund urban constructions and social programmes. If the 
tax is used to fund affordable housing programmes, it can be seen as a type of sustainable 
recycling for Shenyang’s housing development. 
The above three recommendations, dealing with the HPF system, affordable housing and 
property tax on residential housing, aim to control the increasing housing prices, to make 
urban housing more affordable for residents, and to avoid housing speculation. If those 
expectations happen under regulation by the government and supervision by the 
authorities, the housing prices will be controlled at a reasonable level for most residents 
in Shenyang. Then, the housing market will be positively active with an increasing 
number of housing purchases. This can solve gradually the issues of hoarding housing 
stocks and housing vacancy discussed in Chapter 7. Meanwhile, if the existing housing 
stocks can be consumed gradually, there will be less pressure on new housing 
constructions. As a result, in the long-term, the housing densification in Shenyang may 
be controlled, as the housing densities will not increase much further and more urban land 
will be planned with functions other than residential use. In this way, urban compactness 
and urban sprawl can interact with each other, resulting in a much more efficient urban 
land-use and avoiding over-expansion. 
 
8.6.3. Recommendations on urban sprawl and high-density living 
According to the analysis of the urbanization and the housing density, the processes of 
the population density changes and the city size expansions not only imply that Shenyang 
has experienced a fast urbanisation but also show that the city has development with a 
combination of urban compactness and urban sprawl simultaneously. Thus, the policy 
recommendation considers both urban expansion resulting in urban sprawl and urban 
compactness resulting in high-density living. 
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Urban sprawl in western world is commonly characterized by a low-density, leapfrog 
land-use pattern of residential communities that reduces public open space. In contrast, 
urban sprawl in large Chinese cities features a low-density industrial development zones 
and college towns (Yue et al., 2013). For most large Chinese cities, urban sprawl may 
have been driven by the failed implementations of several policies, such as farmland 
preservation, urban planning controls, and land market regulations. For the case of 
Shenyang, more housing construction tend to occur in the outside urban area, as the 
residential land has declined in the central urban core area. As a result, more farmland in 
the suburban and rural area has to be taken to provide more land for housing development, 
which will result in urban sprawl in the future. For this consideration, a farmland 
preservation policy with specific zones should be formulated by the government, and this 
policy should be complied with the basic farmland preservation regulations by the central 
government. Furthermore, urban sprawl may also associated with too general master 
plans. For Shenyang, Master Plan of Shenyang City 2011-2020 only set targets of general 
urbanization level and urban land scale for construction, but there is no details provided 
for housing development such as built-up boundary and housing density limits. Even 
though Shenyang Urban Overall Development Proposed Plan 2011-2020 set a target of 
housing space per capita, it does not provide further information of housing density limits 
for different urban and suburban districts. Such too general planning will result in the 
imbalanced housing arrangements among the city districts and urban sprawl developing 
outside the existing urban areas. Thus, a detailed master plan is suggested to formulate 
with providing specific planning targets for housing constructions for all the city districts. 
The urban compactness caused by the housing densification in the central urban core leads 
to high-density living, so urban environmental issues cannot not be ignored. Related to 
this thesis, environmental concerns include the decline of green and open spaces in urban 
areas, the emissions from an increasing number of private cars, the heavy usage of coal 
for heating, and the massive disposal of living waste. Therefore, the recommendations 
below will suggest how to minimise the impacts of high-density living on the environment.  
In Chapter 7, the analysis shows that Shenyang has transformed and upgraded some of 
the existing open squares and parks to deal with the decline of green and open spaces. 
This is considered to be an alternative way of transferring other land-uses to green and 
open space; however, the other land-uses are not sufficient due to the limited amount of 
urban land. Thus, understanding how to make efficient use of the existing green and open 
187 
 
spaces will be an urgent task, and this can be achieved through two actions. First, the 
authorities can continue to transform and upgrade the existing open squares and parks in 
the whole city area by establishing more fitness facilities, replacing the old and damaged 
facilities for public use, while managing and supervising them to maintain their quality. 
Second, green strips can be maintained alongside the roads and streets, maintaining their 
quality away from pests and diseases. Environmental conservation not only relies on 
government actions, but also needs support from the residents. Public service 
advertisements through social media could help to enhance the awareness of residents 
with regard to environmental protection.  
The existing high-density living in Shenyang affects the environment, mainly due to the 
heavy usage of coal for heating, massive vehicle emissions, and the huge pressures of 
waste disposal. Shenyang now relies on coal-fired boiler stations for heating. By 2014, 
the city had 801 coal-fired boiler heating stations for the whole city’s heating, and those 
stations produce a considerable amount of emissions every year. The government has 
already shut down some small stations and merged them to big stations covering a larger 
area, reducing emissions by around 6,000 tons. With sustainability concerns, the shift 
from coal burning to new sustainable energy usage for heating is an alternative option for 
Shenyang. For the issue of vehicle emissions, a quick solution would be to control the 
number of petrol and diesel vehicles and to encourage the use of natural gas and electric 
vehicles. For the issue of waste disposal, the city should improve the existing waste 
management strategy, involving all key stakeholders and examining the advantages and 
disadvantages of all practical waste management techniques. In most Chinese cities, 
abandoned waste dumps (landfills) are the main bodies of waste disposal; this should be 
questioned and they should be tested to determine whether they affect public health and 
have an impact on ground and surface water resources. Considering this situation, it is 
suggested that Shenyang prepares an inventory of the sites, and stops building this type 
of waste dump, instead developing incineration facilities.  
The development of waste recycling programmes will relieve the pressures of sustainable 
waste disposal and help to boost recycling rates and the recycling industry. Waste sorting 
is the beginning and the most essential part of wasting recycling. In most areas of 
Shenyang, household waste is still dealt with in the traditional way where it is separated 
at the waste dumps. To implement waste recycling programmes systematically, Shenyang 
implemented a pilot waste sorting scheme in 59 residential communities in 2013, and it 
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continued to establish these in another 233 residential communities in 2014. By the end 
of 2014, waste sorting was available for 15 percent of the residential communities in 
Shenyang, but the actual use of wasting sorting is still far from the expectations 
(Shenyang Statistical Bureau, 2014). Thus, besides adding more recycling bins in 
residential areas and public spaces, communication can be used to raise people’s 
awareness of waste recycling. Communication covers the following aspects: first, educate 
the community, using social media or other ways to promote recycling programmes and 
to increase participation, sharing valuable information about acceptable recyclable 
materials. Second, set goals and benefits, explaining which achievements and benefits 
can be enjoyed by the residents and businesses, in order to make them understand and 
realise the importance of waste recycling. Third, focus on schools, educating the younger 
generations to have an awareness of waste recycling at an early age, and encouraging 
recycling behaviours in future, regardless of location. 
 
8.7. Contributions of the thesis 
The existing studies on Chinese urbanisation and housing development are mostly 
confined to qualitative analysis and they focus on a nationwide scale or well-known cities 
like Beijing and Shanghai. In recent years, urbanisation and housing have developed 
rapidly in China, especially in large cities. However, there are few studies focusing on 
the cities or areas in the northeast China. Shenyang, the capital city of Liaoning Province 
and also the biggest city in the northeast China, has geographic and economic significance 
in the northeast China, which has attracted attention to its development. With a 
comprehensive review of the literature on urbanisation and housing development, this 
thesis systematically investigates the urbanisation, housing demand and housing 
densification for Shenyang, which helps to fill the literature gap and also provides 
thinkable research threads for similar and related research topics.  
With regard to urbanisation, firstly, this thesis not only fills the gap in the existing 
literature about the effect of housing investment, working with other economic drivers, 
on the urbanisation model for large Chinese cities, but it also provides an effective 
application of the static and lagged urbanisation models for a single city in China. 
Secondly, it enriches the literature on the impacts of the Chinese unique household 
registration system (the hukou system) through migration control on urbanisation, and it 
also uses three types of migration to analyse the causes and consequences of Shenyang’s 
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migration in recent years. Thirdly, it fills the gap in the existing literature about how 
different sources of housing investment work in the housing market for a single city in 
China, explaining the causes and consequences, and it also confirms the role of SOEs in 
Chinese housing development.  
For housing demand, firstly, the research method applies the static and lagged housing 
demand models with economic, demographic and other influencing factors for the case 
of Shenyang, which fills the gap in the literature of using housing demand models for a 
single city. Secondly, it discusses how marriage and an imbalanced gender ratio can 
influence housing demand and prices, and it also reveals how the social pressures of 
housing purchases trouble single men when they become old enough to marry. This fills 
the literature gap with regard to marriage and housing demand, and it provides a new 
research thread with consideration of demographic and social issues for further housing 
research. 
For housing densification, firstly, through a comparison of different housing density 
measures, the thesis confirms building coverage ratio (BCR) and floor area ratio (FAR) 
as the two main measures for housing density measurement for the Chinese context. 
Secondly, the thesis introduces the spatial aggregation method with GIS software to 
divide the city into several spatial levels, and it demonstrates the process of housing 
density and housing stock changes with the GIS graphics at each spatial aggregation level. 
The thesis helps to fill the literature gap of the application of the spatial aggregation 
method with GIS software to a single city. The findings based on the GIS graphics also 
illustrate the trends in Shenyang’s housing stocks and densities, which provide a 
theoretical basis for new housing constructions in future to avoid imbalanced distributions 
in all districts. 
 
8.8. Future research directions 
This thesis has investigated Shenyang’s urbanisation, housing demand and housing 
densification. With the key findings, it provides some new research threads for future 
research related to each topic. 
Firstly, the thesis discusses how migration is an influential factor for Shenyang’s 
urbanisation and how the hukou system controls migration at an appropriate level. It 
implies that Shenyang’s urbanisation is not only a spontaneous result of rural-urban 
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migration but is also shaped by political behaviour. For future research, a new thread 
would be to investigate how migration policies influence Shenyang’s urbanisation. Also, 
an improvement would be to divide migrants into different groups to analyse their 
behaviour.   
Secondly, the thesis investigates Shenyang’s housing demand with a limited data source, 
and it is concluded that housing is still a necessity rather than a commodity for Shenyang’s 
residents. Future research could enrich housing data to involve more housing variables in 
the models and analyse their influence on housing demand. Also, an improvement would 
be to divide people into different income groups to investigate their housing demand. 
Thirdly, the thesis investigates Shenyang’s housing densification using a GIS system. 
With different spatial aggregation levels, it is concluded that housing densification and 
expansion have occurred simultaneously in the central urban core and the suburban areas 
of Shenyang. Considering housing vacancy, an improvement would be to investigate the 
actual use of the existing housing stocks, which could inform the quantity of future 
housing constructions in order to balance the demand and supply of housing. 
Moreover, another improvement for future research would be to conduct a comparative 
analysis of those topics between Shenyang and other Chinese cities with similar land areas 
and population. Using comparative research methods would help deliver more objective 
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Year Key policies of Chinese housing development 
1988 The Implementation Plan for a Gradual Housing System Reform in Cities 
and Towns 
1988 The Land Administration Law 
1991 On Comprehensive Reform of the Urban Housing System 
1994 The Decision on Deeping the Urban Housing Reform 
1998 The Notification from the State Council on Further Deepening the 
Reform of the Urban Housing System and Accelerating Housing 
Construction 
1999 The Explanation Notes of the Further Housing System Reform Plan for 
the Central Government Organisation in Beijing 
2003 The Notice on Promoting the Continuous and Healthy Development of 
the Real Estate Markets 
2005 The Suggestions on Works of Stabilising Housing Price 
2007 The Suggestions of the State Council on Solving Difficulties of Urban 
Low-income Families in Housing 
2008 The Several Opinions of the General Office of the State Council on 
Promoting the Healthy Development of the Real Estate Market 
2011 The Notice of the General Office of the State Council on Further 
Improving Regulation of the Real Estate Market 
2013 The Notice of the General Office of the State Council on Continuously 
Improving Regulation of the Real Estate Market 
Appendix 1. Key policies of Chinese housing development  


























Appendix 2. The urban CPI of China from 1995 to 2014 





































Appendix 9. Interview questions for the urban planners conducted in Shenyang Urban 
Planning Design and Research Institute 
1. According to urban form, is Shenyang’s urban development under a trend of urban 
compactness or urban sprawl? Or under both of them simultaneously? 
2. What is the urban pattern of Shenyang? Is Shenyang under a monocentric 
development or polycentric development? Does the urban density of Shenyang 
decline exactly from the urban (geometrical) centre? 
3. According to Section. 3 of Article. 3 of the Shenyang Urban Overall Plan 2011-
2020, how much urban construction land will be used as the urban residential land? 
Are those land distributions balanced for the five urban districts? To what extent 
will it be sufficient for the housing demand in relation to urban population 
increases? 
4. What are the principles which determine urban residential land scale? And how is 
urban residential land quantified? To what extent were the transitions from other 
land uses to residential land use under control in the last fifteen years? 
5. Are there any compulsory index targets to achieve? (e.g. housing demand, floor 
area ratio, and optimum population capacity, open and green space area). How do 
these indexes influence the residential land planning and high-density living? Are 
those targets different for different urban districts and to what extent have these 
targets changes over time? 
6. For new residential development, are the rules and principles different between 

































Appendix 11. Informed consent for data  
 
 
